
1 

SAND Number: SAND2020-4156 W  

 
Introduction | Environment | Geometry | Meshing | FE Model | Boundary  Layers | ITEM | Tutorials | Appendix  

CUBITÊ 15.8 User Documentation 
Introduction  - A quick overview of some of the main features and goals of the CUBIT 

Mesh Generation Toolkit, licensing and distribution, hardware requirements, and where 
to go for help. 

Environment Control  - A description of the CUBIT user environment, including using 
the graphical user interface, session control, command line syntax, journal files, graphics, 
entity picking, saving and restoring etc.. 

Geometry  - A description of CUBIT's geometry features including building geometry 
from scratch, manipulating geometry in CUBIT, importing and exporting geometry 
formats, etc... 

Mesh Generation  - A description of CUBIT's mesh generation capabilities, including 
how to mesh geometry, meshing and smoothing schemes, setting sizes and intervals, 
importing a mesh, etc... 

Finite Element Mod el - How to set up the finite element model for analysis, including 
defining boundary conditions, material properties, exporting the finite element model, etc. 

Boundary Layer Meshing  - How to set up boundary layers. 

Immersive Topology Environment for Meshing (ITEM)  - A description of Cubit's 
interactive meshing wizard including how to use the wizard, and a guide to geometry 
clean-up, setting up the finite element model, mesh generation in ITEM, etc. 

Step-By-Step Tutorials  

Appendix  

Credits  

Quick Reference  

Official CUBIT Web Page  

 

                                      

http://cubit.sandia.gov/


CUBITÊ 15.8 User Documentation 

2 

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology 

& Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell International, Inc., for 

the U.S. Department of Energyôs National Nuclear Security Administration under contract DE-

NA0003525. 
  
  



i 

Table of Contents  
CUBITÊ 15.8 User Documentation ................................................................................ 1 

Introduction ..................................................................................................................... 5 

Introduction .................................................................................................................. 5 

CUBIT Mailing Lists ..................................................................................................... 5 

Hardware Requirements .............................................................................................. 6 

How to Use This Manual .............................................................................................. 6 

Key Features ............................................................................................................... 7 

Geometry Creation, Modification, and Healing ......................................................... 7 

Non-Manifold Topology ............................................................................................ 7 

Geometry Decomposition ......................................................................................... 7 

Mesh Generation ...................................................................................................... 7 

Boundary Conditions ................................................................................................ 8 

Element Types ......................................................................................................... 8 

Graphics Display Capabilities .................................................................................. 8 

Graphical User Interface .......................................................................................... 8 

Command Line Interface .......................................................................................... 8 

Licensing, Distribution and Installation ......................................................................... 9 

Problem Reports and Enhancement Requests ............................................................ 9 

Trademark Notice ........................................................................................................ 9 

Environment Control ...................................................................................................... 11 

Environment Control .................................................................................................. 11 

session control ........................................................................................................... 11 

Session Control ...................................................................................................... 11 

Command Line Help .............................................................................................. 11 

Command Syntax ................................................................................................... 12 

Environment Commands ........................................................................................ 14 

Environment Variables ........................................................................................... 17 

Execution Command Syntax .................................................................................. 19 

Initialization Files .................................................................................................... 23 

Interrupting Running Tasks .................................................................................... 23 

Saving and Restoring a Cubit Session ................................................................... 23 

Starting and Exiting a CUBIT Session .................................................................... 25 



Table of Contents 

ii 

recording and playback .............................................................................................. 26 

Command Recording and Playback ....................................................................... 27 

Automatic Journal File Creation ............................................................................. 27 

Controlling Playback of Journal Files ..................................................................... 28 

Journal File Creation and Playback ........................................................................ 29 

Idless Journal Files ................................................................................................ 30 

location direction specification ................................................................................... 31 

Location, Direction and Axis Specification ............................................................. 31 

Drawing a Location, Direction, or Axis ................................................................... 32 

Specifying an Axis .................................................................................................. 32 

Specifying a Direction ............................................................................................ 34 

Specifying a Location ............................................................................................. 38 

Specifying a Location on a Curve ........................................................................... 43 

Specifying a Plane ................................................................................................. 45 

listing information ....................................................................................................... 51 

Listing Information .................................................................................................. 51 

List Cubit Environment ........................................................................................... 52 

List Geometry ......................................................................................................... 55 

List Mesh ................................................................................................................ 56 

List Model Summary .............................................................................................. 57 

List Special Entities ................................................................................................ 58 

gui .............................................................................................................................. 58 

Graphical User Interface ........................................................................................ 58 

tree view ................................................................................................................. 59 

graphics window ................................................................................................... 103 

drop down menus ................................................................................................. 111 

control panel ........................................................................................................ 118 

CUBIT Application Window .................................................................................. 125 

Command Line Workspace .................................................................................. 129 

Journal File Editor ................................................................................................ 131 

Property Editor ..................................................................................................... 133 

Toolbars ............................................................................................................... 136 

Toolbar Customization ......................................................................................... 139 

graphics window control .......................................................................................... 155 



Cubit_15.8_User_Documentation 

iii 

Graphics Window Control .................................................................................... 155 

Graphics Clipping Plane ....................................................................................... 156 

Colors ................................................................................................................... 158 

Drawing, Locating, and Highlighting Entities ........................................................ 161 

Drawing Locations, Lines and Polygons .............................................................. 165 

Entity Labels ........................................................................................................ 166 

Graphics Camera ................................................................................................. 168 

Graphics Modes ................................................................................................... 170 

Graphics Window Size and Position .................................................................... 172 

Hardcopy Output .................................................................................................. 173 

Graphics Lighting Model ...................................................................................... 174 

Mesh Visualization ............................................................................................... 175 

Miscellaneous Graphics Options .......................................................................... 176 

Mouse Based View Navigation: Zoom, Pan and Rotate ....................................... 181 

Saving Graphics Views ........................................................................................ 184 

Updating the Display ............................................................................................ 186 

Geometry, Mesh, and BC Entity Visibility ............................................................. 186 

Command Line View Navigation: Zoom, Pan and Rotate .................................... 188 

entity selection and filtering ..................................................................................... 189 

Entity Selection .................................................................................................... 189 

Extended Selection Dialog ................................................................................... 189 

Command Line Entity Specification ...................................................................... 198 

Extended Command Line Entity Specification ..................................................... 201 

Selecting Entities with the Mouse ......................................................................... 206 

Geometry .................................................................................................................... 213 

Geometry ................................................................................................................. 213 

model definitions ...................................................................................................... 213 

CUBIT Geometry Formats ................................................................................... 213 

ACIS Geometry Kernel ......................................................................................... 215 

Mesh-Based Geometry ........................................................................................ 215 

geom creation .......................................................................................................... 219 

Geometry Creation ............................................................................................... 219 

primitive geometry ................................................................................................ 220 

bottom up creation ............................................................................................... 225 



Table of Contents 

iv 

transforms ................................................................................................................ 250 

Geometry Transforms .......................................................................................... 250 

Align Command .................................................................................................... 251 

Copy Command ................................................................................................... 253 

Move Command ................................................................................................... 254 

Reflect Command ................................................................................................ 255 

Rotate Command ................................................................................................. 256 

Scale Command ................................................................................................... 256 

booleans .................................................................................................................. 257 

Geometry Booleans ............................................................................................. 257 

Intersect ............................................................................................................... 257 

Subtract ................................................................................................................ 257 

Unite ..................................................................................................................... 258 

decomposition ......................................................................................................... 259 

Geometry Decomposition ..................................................................................... 259 

web cutting ........................................................................................................... 259 

splitting geometry ................................................................................................. 267 

Section Command ................................................................................................ 284 

Separating Surfaces from Bodies ......................................................................... 285 

Separating Multi-Volume Bodies .......................................................................... 285 

cleanup and defeaturing .......................................................................................... 285 

Geometry Cleanup and Defeaturing ..................................................................... 285 

healing ................................................................................................................. 286 

tweaking geometry ............................................................................................... 290 

removing geometric features ................................................................................ 309 

auto clean ............................................................................................................ 311 

Debugging Geometry ........................................................................................... 315 

Finding Surface Overlap ...................................................................................... 316 

Geometry Accuracy .............................................................................................. 319 

Regularizing Geometry ........................................................................................ 319 

Stitching Sheet Bodies ......................................................................................... 319 

Trimming and Extending Curves .......................................................................... 320 

Validating Geometry ............................................................................................. 322 

Blunt Tangency .................................................................................................... 323 



Cubit_15.8_User_Documentation 

v 

imprint merge ........................................................................................................... 324 

Geometry Imprinting and Merging ........................................................................ 324 

Examining Merged Entities .................................................................................. 324 

Imprinting Geometry ............................................................................................. 325 

Merge Tolerance .................................................................................................. 327 

Merging Geometry ............................................................................................... 328 

Using Geometry Merging to Verify Geometry ...................................................... 330 

Unmerging ........................................................................................................... 330 

virtual geometry ....................................................................................................... 331 

Virtual Geometry .................................................................................................. 331 

collapse geometry ................................................................................................ 331 

composite geometry ............................................................................................. 337 

partitioned geometry ............................................................................................ 340 

Deleting Virtual Geometry .................................................................................... 346 

Simplify Geometry ................................................................................................ 348 

groups ...................................................................................................................... 351 

Groups ................................................................................................................. 351 

propagated groups ............................................................................................... 351 

Basic Group Operations ....................................................................................... 361 

Groups in Graphics .............................................................................................. 364 

Quality Groups ..................................................................................................... 364 

attributes .................................................................................................................. 364 

Geometry Attributes ............................................................................................. 364 

persistent attributes .............................................................................................. 364 

Entity IDs .............................................................................................................. 367 

Entity Names ........................................................................................................ 369 

metadata .................................................................................................................. 372 

Parts, Assemblies, and Metadata ......................................................................... 372 

Importing and Exporting Metadata ....................................................................... 373 

Metadata Attributes .............................................................................................. 374 

Working With Parts and Assemblies .................................................................... 377 

import ....................................................................................................................... 381 

Importing Geometry ............................................................................................. 381 

Importing ACIS Files ............................................................................................ 382 



Table of Contents 

vi 

Importing Facet Files ............................................................................................ 384 

Importing FASTQ Files ......................................................................................... 387 

Importing Granite Files ......................................................................................... 388 

Importing IGES Files ............................................................................................ 388 

Importing STEP Files ........................................................................................... 389 

export ....................................................................................................................... 390 

Exporting Geometry ............................................................................................. 390 

Exporting ACIS Files ............................................................................................ 390 

Exporting Facet Files ........................................................................................... 391 

Exporting IGES Files ............................................................................................ 392 

Exporting STEP Files ........................................................................................... 392 

Geometry Deletion ................................................................................................... 393 

Geometry Orientation .............................................................................................. 393 

Adjusting Orientation ............................................................................................ 394 

Entity Measurement ................................................................................................. 395 

Measure Between ................................................................................................ 395 

Measure Small ..................................................................................................... 396 

Measure Angle ..................................................................................................... 396 

Measure Void ....................................................................................................... 396 

Measure Volume .................................................................................................. 397 

Measure Surface .................................................................................................. 397 

Mesh Generation ......................................................................................................... 399 

Mesh Generation ..................................................................................................... 399 

Element Types ..................................................................................................... 399 

Mesh Generation Process .................................................................................... 399 

Meshing the Geometry ............................................................................................ 400 

Default Scheme and Interval Selection ................................................................ 401 

Continuing Meshing After a Mesh Failure ............................................................ 401 

interval assignment .................................................................................................. 401 

Interval Assignment .............................................................................................. 401 

Additional Interval Constraints ............................................................................. 402 

Vertex Sizing and Automatic Curve Biasing ......................................................... 403 

Explicit Specification of Intervals .......................................................................... 404 

Explicit Specification of Intervals Using Interval Size ........................................... 404 



Cubit_15.8_User_Documentation 

vii 

Automatic Specification of Interval Size ............................................................... 405 

Interval Matching .................................................................................................. 408 

Interval Firmness .................................................................................................. 410 

Relative Intervals .................................................................................................. 411 

Mesh Interval Preview .......................................................................................... 411 

Periodic Intervals .................................................................................................. 412 

meshing schemes .................................................................................................... 412 

Meshing Schemes ................................................................................................ 412 

duplication ............................................................................................................ 414 

conversion ............................................................................................................ 417 

traditional ............................................................................................................. 423 

parallel ................................................................................................................. 482 

Automatic Scheme Selection ............................................................................... 615 

free ....................................................................................................................... 618 

mesh quality assessment ........................................................................................ 623 

Automatic Mesh Quality Assessment ................................................................... 623 

Coincident Node Check ....................................................................................... 624 

Controlling Mesh Quality ...................................................................................... 625 

Metrics for Edge Elements ................................................................................... 626 

Metrics for Hexahedral Elements ......................................................................... 627 

Mesh Quality Assessment .................................................................................... 629 

Mesh Quality Example Output.............................................................................. 630 

Mesh Quality Command Syntax ........................................................................... 632 

Metrics for Quadrilateral Elements ....................................................................... 635 

Metrics for Tetrahedral Elements ......................................................................... 637 

Mesh Topology Check ......................................................................................... 640 

Metrics for Triangular Elements ........................................................................... 643 

Metrics for Wedge Elements ................................................................................ 644 

Measuring Number of Tets Through the Thickness ............................................. 645 

Finding Intersecting Mesh .................................................................................... 645 

mesh modification .................................................................................................... 648 

Mesh Modification ................................................................................................ 648 

mesh smoothing ................................................................................................... 649 

Align Mesh ........................................................................................................... 660 



Table of Contents 

viii 

Collapsing Mesh ................................................................................................... 661 

Creating and Merging Mesh Elements ................................................................. 663 

Mesh Cleanup ...................................................................................................... 667 

Remeshing ........................................................................................................... 669 

Edge Swapping .................................................................................................... 672 

Matching Tetrahedral Meshes .............................................................................. 673 

Mesh Coarsening ................................................................................................. 674 

Mesh Refinement ................................................................................................. 676 

Mesh Scaling........................................................................................................ 691 

Block Repositioning .............................................................................................. 699 

Node and Nodeset Repositioning ......................................................................... 699 

Mesh Pillowing ..................................................................................................... 700 

Mesh Column Operations .................................................................................... 702 

mesh import ............................................................................................................. 706 

Importing a Mesh ................................................................................................. 706 

Importing Fluent Files ........................................................................................... 707 

Importing 2D Exodus Files ................................................................................... 707 

Importing Abaqus Files ........................................................................................ 708 

Importing Exodus II Files ...................................................................................... 709 

Importing I-DEAS Files ......................................................................................... 720 

Importing Nastran Files ........................................................................................ 720 

Importing Patran Files .......................................................................................... 721 

adaptivity and sizing functions ................................................................................. 721 

Geometry Adaptive Sizing for TriMesh and TetMesh Schemes ........................... 721 

Mesh Adaptivity and Sizing Functions .................................................................. 721 

Bias Sizing Function ............................................................................................. 724 

Constant Sizing Function ..................................................................................... 729 

Curvature Sizing Function .................................................................................... 730 

Exodus II-based Field Function ............................................................................ 731 

Geometry Adaptive Sizing Function (Skeleton Sizing) ......................................... 734 

Interval Sizing Function ........................................................................................ 740 

Inverse Sizing Function ........................................................................................ 741 

Linear Sizing Function .......................................................................................... 742 

Free Meshes ............................................................................................................ 743 



Cubit_15.8_User_Documentation 

ix 

Creating a free mesh ............................................................................................ 744 

Creating Mesh-Based Geometry to fit a Free Mesh ............................................. 744 

Merging a free mesh ............................................................................................ 745 

Free Mesh Transformation Operations ................................................................ 745 

Smoothing a free mesh ........................................................................................ 750 

Mesh quality on a free mesh ................................................................................ 751 

Mesh refinement on a free mesh.......................................................................... 751 

Cleaning up a free mesh ...................................................................................... 751 

Assigning boundary conditions ............................................................................ 751 

Skinning a free mesh ........................................................................................... 753 

Deleting free mesh elements ............................................................................... 753 

Bottom-up element creation ................................................................................. 753 

Exporting free meshes ......................................................................................... 754 

Mesh Deletion .......................................................................................................... 754 

Automatic Mesh Deletion ..................................................................................... 754 

Mesh Validity ........................................................................................................... 754 

Skinning a Mesh ...................................................................................................... 755 

Lite Meshes ............................................................................................................. 756 

Creating a lite mesh ............................................................................................. 756 

Graphics ............................................................................................................... 757 

Information ........................................................................................................... 758 

Modification to lite mesh ....................................................................................... 758 

Exporting a lite mesh ............................................................................................ 758 

Finite Element Model ................................................................................................... 759 

Finite Element Model ............................................................................................... 759 

Global Element IDs .................................................................................................. 759 

Cubit Mesh Entity ID Spaces ............................................................................... 759 

Global Element IDs .............................................................................................. 759 

export ....................................................................................................................... 760 

Export Mesh and Its Geometry Association ......................................................... 760 

Exporting Sierra Files ........................................................................................... 760 

Defining PARAMS for NASTRAN ......................................................................... 761 

Instancing Parts with ABAQUS ............................................................................ 761 

Exporting an Exodus II File .................................................................................. 761 



Table of Contents 

x 

Exporting the Finite Element Model ..................................................................... 764 

Exporting Fluent Grid Files ................................................................................... 768 

Transforming Mesh Coordinates .......................................................................... 770 

exodus ..................................................................................................................... 771 

Element Block Specification ................................................................................. 771 

Exodus II File Specification .................................................................................. 784 

Exodus II Model Title ............................................................................................ 785 

Exodus Coordinate Frames ................................................................................. 785 

Defining Materials and Media Types .................................................................... 786 

Exodus Boundary Conditions ............................................................................... 789 

Nodeset and Sideset Specification ....................................................................... 791 

non exodus .............................................................................................................. 799 

CUBIT Initial Conditions ....................................................................................... 799 

Using Constraints ................................................................................................. 800 

Cubit Boundary Conditions .................................................................................. 801 

Using CFD Boundary Conditions ......................................................................... 802 

Using Contact Surfaces ....................................................................................... 804 

Using Loads ......................................................................................................... 805 

Miscellaneous Boundary Condition Commands ................................................... 808 

Using Restraints ................................................................................................... 809 

Boundary Condition Sets ..................................................................................... 812 

Boundary Layer Meshing ............................................................................................ 815 

Boundary Layer Meshing ......................................................................................... 815 

Step-by-Step Tutorials ................................................................................................. 823 

Step-By-Step Tutorials ............................................................................................. 823 

Additional Tutorials ............................................................................................... 823 

item .......................................................................................................................... 824 

ITEM Tutorial........................................................................................................ 824 

ITEM Tutorial Step 1 ............................................................................................ 825 

ITEM Tutorial Step 2 ............................................................................................ 826 

ITEM Tutorial Step 3 ............................................................................................ 828 

ITEM Tutorial Step 4 ............................................................................................ 834 

ITEM Tutorial Step 5 ............................................................................................ 837 

ITEM Tutorial Step 6 ............................................................................................ 841 



Cubit_15.8_User_Documentation 

xi 

ITEM Tutorial Step 7 ............................................................................................ 846 

ITEM Tutorial Step 8 ............................................................................................ 847 

ITEM Tutorial Step 9 ............................................................................................ 852 

power tools .............................................................................................................. 853 

Power Tools GUI Tutorial ..................................................................................... 853 

Power Tools GUI Tutorial Step 1 .......................................................................... 855 

Power Tools GUI Tutorial Step 2 .......................................................................... 860 

Power Tools GUI Tutorial Step 3 .......................................................................... 864 

Power Tools GUI Tutorial Step 4 .......................................................................... 867 

Power Tools GUI Tutorial Step 5 .......................................................................... 869 

Power Tools GUI Tutorial Step 6 .......................................................................... 873 

Power Tools GUI Tutorial Step 7 .......................................................................... 880 

Power Tools GUI Tutorial Step 8 .......................................................................... 886 

Power Tools GUI Tutorial Step 9 .......................................................................... 889 

Power Tools GUI Tutorial Step 10 ........................................................................ 890 

Power Tools GUI Tutorial Step 11 ........................................................................ 899 

decomposition ......................................................................................................... 905 

Decomposition Tutorial ........................................................................................ 905 

Example 1. Sweeping multiple adjacent volumes ................................................ 911 

Example 2. Interlocking rings ............................................................................... 914 

Example 3. Webcutting using the sweep option ................................................... 916 

Example 4. Using the Loft command ................................................................... 918 

Example 5. Multiple sweep directions .................................................................. 921 

Example 6. Employing Symmetry ........................................................................ 923 

Example 7. Using virtual geometry in geometry decomposition ........................... 936 

Example 8. Sweeping volumes with narrow angles and surfaces ........................ 947 

gui ............................................................................................................................ 962 

GUI Basic Tutorial ................................................................................................ 962 

GUI Basic Tutorial Step 1 ..................................................................................... 964 

GUI Basic Tutorial Step 2 ..................................................................................... 966 

GUI Basic Tutorial Step 3 ..................................................................................... 969 

GUI Basic Tutorial Step 4 ..................................................................................... 970 

GUI Basic Tutorial Step 5 ..................................................................................... 971 

GUI Basic Tutorial Step 6 ..................................................................................... 973 



Table of Contents 

xii 

GUI Basic Tutorial Step 7 ..................................................................................... 978 

GUI Basic Tutorial Step 8 ..................................................................................... 982 

GUI Basic Tutorial Step 9 ..................................................................................... 984 

GUI Basic Tutorial Step 10 ................................................................................... 986 

GUI Basic Tutorial Step 11 ................................................................................... 989 

command line .......................................................................................................... 990 

Command Line Basic Tutorial .............................................................................. 990 

CL Basic Tutorial Step 1 ...................................................................................... 991 

CL Basic Tutorial Step 2 ...................................................................................... 992 

CL Basic Tutorial Step 3 ...................................................................................... 993 

CL Basic Tutorial Step 4 ...................................................................................... 994 

CL Basic Tutorial Step 5 ...................................................................................... 996 

CL Basic Tutorial Step 6 ...................................................................................... 997 

CL Basic Tutorial Step 7 ...................................................................................... 999 

CL Basic Tutorial Step 8 .................................................................................... 1001 

CL Basic Tutorial Step 9 .................................................................................... 1002 

CL Basic Tutorial Step 10 .................................................................................. 1007 

CL Basic Tutorial Step 11 .................................................................................. 1007 

Geometry Cleanup Process Flow .......................................................................... 1008 

ITEM .......................................................................................................................... 1011 

Immersive Topology Environment for Meshing (ITEM) .......................................... 1011 

Guiding the user through the workflow. .............................................................. 1011 

Providing the user with smart options. ............................................................... 1012 

Automating geometry and meshing tasks. ......................................................... 1012 

How to Use the ITEM Wizard ................................................................................ 1013 

The ITEM Workflow ............................................................................................ 1013 

Using an ITEM Panel ......................................................................................... 1014 

Undo Button ....................................................................................................... 1019 

Magic Mesh Button ............................................................................................ 1020 

Getting Help ....................................................................................................... 1020 

Setting up the Finite Element Model ...................................................................... 1021 

Defining the Geometric Model ............................................................................... 1022 

Generating a Mesh in ITEM ................................................................................... 1023 

ITEM Meshing Suggestions ............................................................................... 1024 



Cubit_15.8_User_Documentation 

xiii 

Validating the Mesh in ITEM .................................................................................. 1028 

clean up ................................................................................................................. 1028 

Recognizing Nearly Sweepable Regions ........................................................... 1028 

Blend Surfaces ................................................................................................... 1030 

Clean Up the Geometry ..................................................................................... 1030 

Resolving Problems with Conformal Assemblies ............................................... 1032 

Contact Surfaces ................................................................................................ 1036 

Geometry Decomposition ................................................................................... 1036 

Forced Sweepability ........................................................................................... 1038 

Bad geometry representation ............................................................................. 1039 

Determining an Appropriate Merge Tolerance ................................................... 1040 

Building a Sweepable Topology ......................................................................... 1042 

Small details in the model .................................................................................. 1042 

Determining the Small Feature Size ................................................................... 1047 

Appendix ................................................................................................................... 1051 

Appendix ................................................................................................................ 1051 

alpha ...................................................................................................................... 1051 

Alpha Commands ............................................................................................... 1051 

Creating ACIS Geometry From Mesh ................................................................ 1052 

Automatic Detail Suppression ............................................................................ 1052 

Automatic Geometry Decomposition .................................................................. 1054 

Cohesive Elements ............................................................................................ 1055 

Deleting Mesh Elements .................................................................................... 1058 

FeatureSize ........................................................................................................ 1059 

Importing Abaqus Files ...................................................................................... 1060 

Importing Meshed Based Geometry Files (MBG) ............................................... 1060 

Exporting Meshed Based Geometry Files (MBG) .............................................. 1061 

Mesh Cutting ...................................................................................................... 1061 

Mesh Grafting..................................................................................................... 1068 

Optimize Jacobian .............................................................................................. 1072 

Randomize ......................................................................................................... 1072 

Refine Mesh Boundary ....................................................................................... 1073 

Remove Tiny Edge Length ................................................................................. 1074 

Super Sizing Function ........................................................................................ 1075 



Table of Contents 

xiv 

Test Sizing Function ........................................................................................... 1076 

Transition ........................................................................................................... 1077 

Triangle Mesh Coarsening ................................................................................. 1079 

Whisker Weave .................................................................................................. 1081 

Higher Order Element Metrics ............................................................................ 1084 

aprepro .................................................................................................................. 1086 

APREPRO ......................................................................................................... 1086 

Using APREPRO in CUBIT ................................................................................ 1086 

APREPRO Functions ......................................................................................... 1090 

APREPRO Journaling ........................................................................................ 1099 

python .................................................................................................................... 1100 

Python Interface ................................................................................................. 1100 

Importing Cubit into Python ................................................................................ 1101 

Classes .............................................................................................................. 1102 

Functions ........................................................................................................... 1103 

CubitInterface Control ........................................................................................ 1171 

Detailed Description ........................................................................................... 1172 

Function Documentation .................................................................................... 1172 

 add_entities_to_group() ................................................................................. 1172 

 add_entity_to_group() .................................................................................... 1173 

 add_filename_to_recent_file_list() ................................................................. 1173 

 add_filter_type() ............................................................................................. 1173 

 auto_size_needs_to_be_calculated() ............................................................. 1173 

 best_edge_to_collapse_interior_node() ......................................................... 1173 

 body() ............................................................................................................. 1173 

 brick() ............................................................................................................. 1174 

 calculate_timestep_estimate() ........................................................................ 1174 

 calculate_timestep_estimate_with_props() .................................................... 1174 

 clear_drawing_set() ........................................................................................ 1175 

 clear_highlight() .............................................................................................. 1175 

 clear_picked_list() .......................................................................................... 1175 

 clear_preview() ............................................................................................... 1175 

 cmd() .............................................................................................................. 1175 

 compare_geometry_and_mesh() ................................................................... 1175 



Cubit_15.8_User_Documentation 

xv 

 complete_filename() ....................................................................................... 1176 

 contains_virtual() ............................................................................................ 1176 

 convection_is_on_shell_area() ....................................................................... 1177 

 convection_is_on_solid() ................................................................................ 1177 

 copy_body() ................................................................................................... 1177 

 create_arc_curve() ......................................................................................... 1177 

 create_curve() ................................................................................................ 1177 

 create_new_group() ....................................................................................... 1178 

 create_spline() ............................................................................................... 1178 

 create_surface() ............................................................................................. 1178 

 create_vertex() ............................................................................................... 1178 

 current_selection_count() ............................................................................... 1179 

 curve() ............................................................................................................ 1179 

 cylinder() ........................................................................................................ 1179 

 delete_all_groups() ........................................................................................ 1179 

 delete_group() ................................................................................................ 1179 

 destroy() ......................................................................................................... 1180 

 developer_commands_are_enabled() ............................................................ 1180 

 draw_curve_capture() .................................................................................... 1180 

 draw_curve_capture_from_size() ................................................................... 1180 

 enable_signal_handling() ............................................................................... 1180 

 entity_exists() ................................................................................................. 1180 

 estimate_curve_mesh_size() ......................................................................... 1181 

 estimate_curves_mesh_size() ........................................................................ 1181 

 estimate_morph_num_procs() ....................................................................... 1181 

 estimate_morph_tet_element_count() ............................................................ 1182 

 evaluate_exterior_angle() .............................................................................. 1182 

 evaluate_exterior_angle_at_curve() ............................................................... 1182 

 evaluate_surface_angle_at_vertex() .............................................................. 1183 

 exodus_sizing_function_file_exists() .............................................................. 1183 

 flush_graphics() .............................................................................................. 1183 

 gather_surfaces_by_orientation() ................................................................... 1183 

 get_acceleration_combine_type() .................................................................. 1184 

 get_acceleration_dof_signs() ......................................................................... 1184 



Table of Contents 

xvi 

 get_acceleration_dof_values() ....................................................................... 1184 

 get_acis_version() .......................................................................................... 1184 

 get_acis_version_as_int() .............................................................................. 1184 

 get_adjacent_surfaces() ................................................................................. 1184 

 get_adjacent_volumes() ................................................................................. 1185 

 get_all_cfd_bcs() ............................................................................................ 1185 

 get_all_exodus_times() .................................................................................. 1185 

 get_all_exodus_variable_names() ................................................................. 1185 

 get_all_geometric_owners() ........................................................................... 1186 

 get_all_ids_from_name() ............................................................................... 1186 

 get_aprepro_numeric_value() ........................................................................ 1186 

 get_aprepro_value() ....................................................................................... 1187 

 get_aprepro_value_as_string() ...................................................................... 1187 

 get_aprepro_vars() ......................................................................................... 1187 

 get_arc_length() ............................................................................................. 1187 

 get_assembly_children() ................................................................................ 1187 

 get_assembly_classification_category() ......................................................... 1188 

 get_assembly_classification_level() ............................................................... 1188 

 get_assembly_description() ........................................................................... 1188 

 get_assembly_file_format() ............................................................................ 1188 

 get_assembly_instance() ............................................................................... 1188 

 get_assembly_items() .................................................................................... 1188 

 get_assembly_level() ..................................................................................... 1188 

 get_assembly_material_description() ............................................................. 1189 

 get_assembly_material_specification() .......................................................... 1189 

 get_assembly_metadata() .............................................................................. 1189 

 get_assembly_name() .................................................................................... 1189 

 get_assembly_path() ...................................................................................... 1190 

 get_assembly_type() ...................................................................................... 1190 

 get_assembly_units() ..................................................................................... 1190 

 get_assembly_weapons_category() ............................................................... 1190 

 get_auto_size() .............................................................................................. 1190 

 get_bad_geometry() ....................................................................................... 1191 

 get_bc_id_list() ............................................................................................... 1191 



Cubit_15.8_User_Documentation 

xvii 

 get_bc_name() ............................................................................................... 1191 

 get_bc_temperature() ..................................................................................... 1192 

 get_blend_surfaces() ..................................................................................... 1192 

 get_block_attribute_count() ............................................................................ 1192 

 get_block_attribute_name() ........................................................................... 1192 

 get_block_attribute_value() ............................................................................ 1193 

 get_block_children() ....................................................................................... 1193 

 get_block_count() ........................................................................................... 1194 

 get_block_curves() ......................................................................................... 1194 

 get_block_edges() .......................................................................................... 1194 

 get_block_element_attribute_count() ............................................................. 1194 

 get_block_element_attribute_names() ........................................................... 1195 

 get_block_element_type() .............................................................................. 1195 

 get_block_elements_and_nodes() ................................................................. 1195 

 get_block_faces() ........................................................................................... 1196 

 get_block_hexes() .......................................................................................... 1196 

 get_block_id() ................................................................................................. 1196 

 get_block_id_list() .......................................................................................... 1197 

 get_block_ids() ............................................................................................... 1197 

 get_block_material() ....................................................................................... 1197 

 get_block_nodes() .......................................................................................... 1197 

 get_block_pyramids() ..................................................................................... 1197 

 get_block_surfaces() ...................................................................................... 1198 

 get_block_tets() .............................................................................................. 1198 

 get_block_tris() ............................................................................................... 1198 

 get_block_vertices() ....................................................................................... 1198 

 get_block_volumes() ...................................................................................... 1198 

 get_block_wedges() ....................................................................................... 1199 

 get_blocks_with_materials() ........................................................................... 1199 

 get_blunt_tangency_default_depth() .............................................................. 1199 

 get_body_count() ........................................................................................... 1199 

 get_bool_sculpt_default() ............................................................................... 1199 

 get_boundary_layer_algorithm() .................................................................... 1199 

 get_boundary_layer_aspect_first_parameters() ............................................. 1199 



Table of Contents 

xviii 

 get_boundary_layer_aspect_last_parameters() ............................................. 1200 

 get_boundary_layer_continuity() .................................................................... 1200 

 get_boundary_layer_curve_intersection_types() ............................................ 1200 

 get_boundary_layer_curve_surface_pairs() ................................................... 1200 

 get_boundary_layer_id_list() .......................................................................... 1201 

 get_boundary_layer_surface_volume_pairs() ................................................ 1201 

 get_boundary_layer_uniform_parameters() ................................................... 1201 

 get_boundary_layer_vertex_intersection_types() ........................................... 1201 

 get_boundary_layers_by_base() .................................................................... 1202 

 get_boundary_layers_by_pair() ...................................................................... 1202 

 get_bounding_box() ....................................................................................... 1202 

 get_build_number() ........................................................................................ 1202 

 get_center_point() .......................................................................................... 1203 

 get_cfd_type() ................................................................................................ 1203 

 get_chamfer_surfaces() ................................................................................. 1203 

 get_close_loop_thickness() ............................................................................ 1203 

 get_close_loops() ........................................................................................... 1204 

 get_close_loops_with_thickness() .................................................................. 1204 

 get_close_vertex_curve_pairs() ..................................................................... 1204 

 get_closed_narrow_surfaces() ....................................................................... 1205 

 get_closest_node() ......................................................................................... 1205 

 get_coincident_vertices() ............................................................................... 1205 

 get_command_from_history() ........................................................................ 1206 

 get_common_curve_id() ................................................................................ 1206 

 get_common_vertex_id() ............................................................................... 1206 

 get_cone_surfaces() ...................................................................................... 1206 

 get_connectivity() ........................................................................................... 1206 

 get_constraint_dependent_entity_point() ....................................................... 1207 

 get_constraint_reference_point() ................................................................... 1207 

 get_constraint_type() ..................................................................................... 1207 

 get_contact_pair_exterior_state() ................................................................... 1207 

 get_contact_pair_friction_value() ................................................................... 1207 

 get_contact_pair_general_state() ................................................................... 1208 

 get_contact_pair_tied_state() ......................................................................... 1208 



Cubit_15.8_User_Documentation 

xix 

 get_contact_pair_tol_lower_value() ............................................................... 1208 

 get_contact_pair_tolerance_value() ............................................................... 1208 

 get_convection_coefficient()........................................................................... 1208 

 get_coordinate_systems_id_list() ................................................................... 1208 

 get_copy_block_on_geometry_copy_setting() ............................................... 1208 

 get_copy_nodeset_on_geometry_copy_setting() ........................................... 1208 

 get_copy_sideset_on_geometry_copy_setting() ............................................ 1209 

 get_cubit_digits_setting() ............................................................................... 1209 

 get_cubit_message_handler() ........................................................................ 1209 

 get_current_journal_file() ............................................................................... 1209 

 get_curve_bias_coarse_size() ....................................................................... 1209 

 get_curve_bias_fine_size() ............................................................................ 1209 

 get_curve_bias_first_interval_fraction() ......................................................... 1210 

 get_curve_bias_first_interval_length() ........................................................... 1210 

 get_curve_bias_first_last_ratio1() .................................................................. 1210 

 get_curve_bias_first_last_ratio2() .................................................................. 1210 

 get_curve_bias_from_start() .......................................................................... 1210 

 get_curve_bias_from_start_set() .................................................................... 1211 

 get_curve_bias_geometric_factor() ................................................................ 1211 

 get_curve_bias_geometric_factor2() .............................................................. 1211 

 get_curve_bias_last_first_ratio1() .................................................................. 1211 

 get_curve_bias_last_first_ratio2() .................................................................. 1211 

 get_curve_bias_start_vertex_id() ................................................................... 1212 

 get_curve_bias_type() .................................................................................... 1212 

 get_curve_center() ......................................................................................... 1212 

 get_curve_count() .......................................................................................... 1212 

 get_curve_count_in_volumes() ...................................................................... 1212 

 get_curve_edges() ......................................................................................... 1213 

 get_curve_length() ......................................................................................... 1213 

 get_curve_mesh_scheme_curvature() ........................................................... 1213 

 get_curve_mesh_scheme_pinpoint_locations() ............................................. 1213 

 get_curve_mesh_scheme_stretch_values() ................................................... 1213 

 get_curve_nodes() ......................................................................................... 1214 

 get_curve_radius() ......................................................................................... 1214 



Table of Contents 

xx 

 get_curve_type() ............................................................................................ 1214 

 get_dbl_sculpt_default() ................................................................................. 1214 

 get_default_auto_size() .................................................................................. 1215 

 get_default_element_type() ........................................................................... 1215 

 get_default_geometry_engine() ..................................................................... 1215 

 get_displacement_combine_type() ................................................................ 1215 

 get_displacement_coord_system() ................................................................ 1215 

 get_displacement_dof_signs() ....................................................................... 1215 

 get_displacement_dof_values() ..................................................................... 1216 

 get_distance_between() ................................................................................. 1216 

 get_distance_between_entities() .................................................................... 1216 

 get_distance_from_curve_start() .................................................................... 1216 

 get_edge_count() ........................................................................................... 1217 

 get_edge_global_element_id() ....................................................................... 1217 

 get_elem_quality_stats() ................................................................................ 1217 

 get_element_block() ....................................................................................... 1218 

 get_element_budget() .................................................................................... 1218 

 get_element_count() ...................................................................................... 1219 

 get_element_exists() ...................................................................................... 1219 

 get_element_type() ........................................................................................ 1219 

 get_element_type_id() ................................................................................... 1219 

 get_entities() .................................................................................................. 1219 

 get_entity_color_index() ................................................................................. 1220 

 get_entity_modeler_engine() ......................................................................... 1220 

 get_entity_name() .......................................................................................... 1220 

 get_entity_sense() .......................................................................................... 1221 

 get_error_count() ........................................................................................... 1221 

 get_exodus_element_count() ......................................................................... 1221 

 get_exodus_entity_description() .................................................................... 1222 

 get_exodus_entity_name() ............................................................................. 1222 

 get_exodus_entity_type() ............................................................................... 1222 

 get_exodus_id() ............................................................................................. 1223 

 get_exodus_sizing_function_file_name() ....................................................... 1223 

 get_exodus_sizing_function_variable_name() ............................................... 1223 



Cubit_15.8_User_Documentation 

xxi 

 get_exodus_variable_count() ......................................................................... 1223 

 get_exodus_variable_names() ....................................................................... 1223 

 get_exodus_version() ..................................................................................... 1224 

 get_expanded_connectivity() ......................................................................... 1224 

 get_force_direction_vector()........................................................................... 1224 

 get_force_magnitude() ................................................................................... 1224 

 get_force_moment_vector() ........................................................................... 1225 

 get_geometric_owner() .................................................................................. 1225 

 get_geometry_node_count() .......................................................................... 1225 

 get_geometry_owner() ................................................................................... 1225 

 get_global_element_id() ................................................................................. 1226 

 get_graphics_version() ................................................................................... 1226 

 get_group_bodies() ........................................................................................ 1226 

 get_group_children() ...................................................................................... 1226 

 get_group_curves() ........................................................................................ 1227 

 get_group_edges() ......................................................................................... 1227 

 get_group_groups() ........................................................................................ 1228 

 get_group_hexes() ......................................................................................... 1228 

 get_group_nodes() ......................................................................................... 1228 

 get_group_pyramids() .................................................................................... 1228 

 get_group_quads() ......................................................................................... 1228 

 get_group_spheres() ...................................................................................... 1229 

 get_group_surfaces() ..................................................................................... 1229 

 get_group_tets() ............................................................................................. 1229 

 get_group_tris() .............................................................................................. 1229 

 get_group_vertices() ...................................................................................... 1229 

 get_group_volumes() ..................................................................................... 1230 

 get_group_wedges() ...................................................................................... 1230 

 get_heatflux_on_area() .................................................................................. 1230 

 get_hex_count() ............................................................................................. 1230 

 get_hex_global_element_id() ......................................................................... 1230 

 get_hex_sheet() ............................................................................................. 1231 

 get_hydraulic_radius_surface_area() ............................................................. 1231 

 get_hydraulic_radius_volume_area() ............................................................. 1231 



Table of Contents 

xxii 

 get_id_from_name() ....................................................................................... 1231 

 get_id_string() ................................................................................................ 1231 

 get_idless_signature() .................................................................................... 1232 

 get_idless_signatures() .................................................................................. 1232 

 get_int_sculpt_default() .................................................................................. 1232 

 get_interface() ................................................................................................ 1232 

 get_label_type() ............................................................................................. 1233 

 get_last_id() ................................................................................................... 1233 

 get_list_of_free_ref_entities() ......................................................................... 1233 

 get_material_name() ...................................................................................... 1233 

 get_material_name_list() ................................................................................ 1233 

 get_material_property() .................................................................................. 1233 

 get_media_name_list() ................................................................................... 1234 

 get_media_property() ..................................................................................... 1234 

 get_merge_setting() ....................................................................................... 1234 

 get_mesh_edge_length() ............................................................................... 1234 

 get_mesh_element_type() ............................................................................. 1235 

 get_mesh_error_count() ................................................................................. 1235 

 get_mesh_error_solutions() ........................................................................... 1235 

 get_mesh_errors() .......................................................................................... 1235 

 get_mesh_geometry_approximation_angle() ................................................. 1235 

 get_mesh_group_parent_ids() ....................................................................... 1236 

 get_mesh_interval_firmness() ........................................................................ 1236 

 get_mesh_intervals() ...................................................................................... 1236 

 get_mesh_scheme() ...................................................................................... 1237 

 get_mesh_scheme_firmness() ....................................................................... 1237 

 get_mesh_size() ............................................................................................. 1237 

 get_mesh_size_type() .................................................................................... 1238 

 get_meshed_volume_or_area() ..................................................................... 1238 

 get_meshgems_version() ............................................................................... 1238 

 get_ML_operation() ........................................................................................ 1238 

 get_ML_operation_feature_names() .............................................................. 1239 

 get_ML_operation_feature_size() .................................................................. 1239 

 get_ML_operation_feature_types() ................................................................ 1239 



Cubit_15.8_User_Documentation 

xxiii 

 get_ML_operation_features() ......................................................................... 1240 

op_type Description Entity1 Entity2 Params ...................................................... 1276 

 get_ML_operation_name() ............................................................................. 1276 

 get_moment_magnitude() .............................................................................. 1276 

 get_n_largest_distances_between_meshes() ................................................ 1277 

 get_narrow_regions() ..................................................................................... 1277 

 get_narrow_surfaces() ................................................................................... 1277 

 get_next_block_id() ........................................................................................ 1278 

 get_next_boundary_layer_id()........................................................................ 1278 

 get_next_command_from_history() ................................................................ 1278 

 get_next_group_id() ....................................................................................... 1278 

 get_next_nodeset_id() ................................................................................... 1278 

 get_next_sideset_id() ..................................................................................... 1278 

 get_nodal_coordinates() ................................................................................ 1279 

 get_node_constraint() .................................................................................... 1279 

 get_node_constraint_smart_metric() .............................................................. 1279 

 get_node_constraint_smart_threshold() ......................................................... 1279 

 get_node_constraint_value() .......................................................................... 1279 

 get_node_count() ........................................................................................... 1279 

 get_node_exists() ........................................................................................... 1279 

 get_node_faces() ........................................................................................... 1280 

 get_node_global_id() ..................................................................................... 1280 

 get_node_position_fixed() .............................................................................. 1280 

 get_node_tris() ............................................................................................... 1280 

 get_nodeset_children() .................................................................................. 1281 

 get_nodeset_count() ...................................................................................... 1281 

 get_nodeset_curves() .................................................................................... 1281 

 get_nodeset_id_list() ...................................................................................... 1281 

 get_nodeset_id_list_for_bc() .......................................................................... 1282 

 get_nodeset_node_count() ............................................................................ 1282 

 get_nodeset_nodes() ..................................................................................... 1282 

 get_nodeset_nodes_inclusive() ...................................................................... 1282 

 get_nodeset_surfaces() ................................................................................. 1283 

 get_nodeset_vertices() ................................................................................... 1283 



Table of Contents 

xxiv 

 get_nodeset_volumes() .................................................................................. 1283 

 get_overlap_max_angle() .............................................................................. 1283 

 get_overlap_max_gap() ................................................................................. 1283 

 get_overlap_min_gap() .................................................................................. 1283 

 get_owning_body() ......................................................................................... 1284 

 get_owning_volume() ..................................................................................... 1284 

 get_owning_volume_by_name() .................................................................... 1284 

 get_owning_volume_ids() .............................................................................. 1284 

 get_parent_assembly_instance() ................................................................... 1285 

 get_parent_assembly_path() ......................................................................... 1285 

 get_periodic_data() ........................................................................................ 1285 

 get_pick_filters() ............................................................................................. 1286 

 get_pick_type() ............................................................................................... 1286 

 get_playback_handler() .................................................................................. 1286 

 get_pressure_function() ................................................................................. 1286 

 get_pressure_value() ..................................................................................... 1286 

 get_previous_command_from_history() ......................................................... 1286 

 get_pyramid_count() ...................................................................................... 1286 

 get_pyramid_global_element_id() .................................................................. 1286 

 get_quad_count() ........................................................................................... 1287 

 get_quad_global_element_id() ....................................................................... 1287 

 get_quality_stats() .......................................................................................... 1287 

 get_quality_stats_at_geometry() .................................................................... 1288 

 get_quality_value() ......................................................................................... 1290 

 get_reduce_bolt_core_default_dimensions() ................................................. 1290 

 get_relatives() ................................................................................................ 1290 

 get_rendering_mode() .................................................................................... 1291 

 get_requested_mesh_interval_firmness() ...................................................... 1291 

 get_requested_mesh_intervals() .................................................................... 1291 

 get_requested_mesh_size() ........................................................................... 1291 

 get_requested_mesh_size_type() .................................................................. 1292 

 get_revision_date() ........................................................................................ 1292 

 get_rubberband_shape() ................................................................................ 1292 

 get_selected_id() ............................................................................................ 1292 



Cubit_15.8_User_Documentation 

xxv 

 get_selected_ids() .......................................................................................... 1293 

 get_selected_type() ........................................................................................ 1293 

 get_sharp_angle_vertices() ............................................................................ 1293 

 get_sharp_curve_angles() ............................................................................. 1293 

 get_sharp_surface_angles() .......................................................................... 1294 

 get_sideset_children() .................................................................................... 1295 

 get_sideset_count() ........................................................................................ 1295 

 get_sideset_curves() ...................................................................................... 1296 

 get_sideset_element_type() ........................................................................... 1296 

 get_sideset_id_list() ....................................................................................... 1296 

 get_sideset_id_list_for_bc() ........................................................................... 1296 

 get_sideset_quads() ....................................................................................... 1296 

 get_sideset_surfaces() ................................................................................... 1297 

 get_similar_curves() ....................................................................................... 1297 

 get_similar_surfaces() .................................................................................... 1297 

 get_similar_volumes() .................................................................................... 1297 

 get_sizing_function_name() ........................................................................... 1297 

 get_small_and_narrow_surfaces() ................................................................. 1298 

 get_small_curves() ......................................................................................... 1298 

 get_small_radius_blend_surfaces() ............................................................... 1298 

 get_small_surfaces() ...................................................................................... 1299 

 get_small_surfaces_HR() ............................................................................... 1299 

 get_small_surfaces_hydraulic_radius() .......................................................... 1300 

 get_small_volumes() ...................................................................................... 1300 

 get_small_volumes_hydraulic_radius() .......................................................... 1301 

 get_smallest_curves() .................................................................................... 1301 

 get_smooth_scheme() ................................................................................... 1301 

 get_solutions_for_bad_geometry() ................................................................. 1302 

 get_solutions_for_classified_volume() ........................................................... 1302 

 get_solutions_for_close_loop() ...................................................................... 1302 

 get_solutions_for_cone_surface() .................................................................. 1303 

 get_solutions_for_forced_sweepability() ........................................................ 1303 

 get_solutions_for_imprint_merge() ................................................................. 1304 

 get_solutions_for_near_coincident_vertex_and_curve() ................................ 1304 



Table of Contents 

xxvi 

 get_solutions_for_near_coincident_vertex_and_surface() ............................. 1304 

 get_solutions_for_near_coincident_vertices() ................................................ 1305 

 get_solutions_for_overlapping_surfaces() ..................................................... 1305 

 get_solutions_for_overlapping_volumes() ...................................................... 1306 

 get_solutions_for_sharp_angle_vertex() ........................................................ 1306 

 get_solutions_for_small_curves() ................................................................... 1307 

 get_solutions_for_small_surfaces() ................................................................ 1307 

 get_solutions_for_source_target() .................................................................. 1307 

 get_solutions_for_surfaces_with_narrow_regions() ....................................... 1308 

 get_solutions_for_volumes() .......................................................................... 1308 

 get_source_surfaces() ................................................................................... 1309 

 get_sphere_count() ........................................................................................ 1309 

 get_sphere_global_element_id() .................................................................... 1309 

 get_string_sculpt_default() ............................................................................. 1309 

 get_sub_elements() ....................................................................................... 1309 

 get_submap_corner_types() .......................................................................... 1310 

 get_surface_area() ......................................................................................... 1310 

 get_surface_centroid() ................................................................................... 1310 

 get_surface_count() ....................................................................................... 1310 

 get_surface_element_count() ......................................................................... 1311 

 get_surface_loop_nodes() ............................................................................. 1311 

 get_surface_nodes() ...................................................................................... 1311 

 get_surface_normal() ..................................................................................... 1311 

 get_surface_normal_at_coord() ..................................................................... 1311 

 get_surface_num_loops() .............................................................................. 1312 

 get_surface_principal_curvatures() ................................................................ 1312 

 get_surface_quads() ...................................................................................... 1312 

 get_surface_sense() ...................................................................................... 1312 

 get_surface_tris() ........................................................................................... 1313 

 get_surface_type() ......................................................................................... 1313 

 get_surfs_with_narrow_regions() ................................................................... 1313 

 get_tangential_intersections() ........................................................................ 1313 

 get_target_surfaces() ..................................................................................... 1314 

 get_target_timestep() ..................................................................................... 1314 



Cubit_15.8_User_Documentation 

xxvii 

 get_tet_count() ............................................................................................... 1314 

 get_tet_global_element_id() ........................................................................... 1314 

 get_tetmesh_growth_factor() ......................................................................... 1314 

 get_tetmesh_insert_mid_nodes() ................................................................... 1314 

 get_tetmesh_minimize_interior_points() ........................................................ 1315 

 get_tetmesh_minimize_slivers() ..................................................................... 1315 

 get_tetmesh_num_anisotropic_layers() ......................................................... 1315 

 get_tetmesh_optimization_level() ................................................................... 1315 

 get_tetmesh_optimize_mid_nodes() .............................................................. 1315 

 get_tetmesh_optimize_overconstrained_edges() ........................................... 1315 

 get_tetmesh_optimize_overconstrained_tets() .............................................. 1315 

 get_tetmesh_parallel() ................................................................................... 1316 

 get_tetmesh_proximity_flag() ......................................................................... 1316 

 get_tetmesh_proximity_layers() ..................................................................... 1316 

 get_tetmesh_relax_surface_constraints() ...................................................... 1316 

 get_tight_bounding_box() .............................................................................. 1316 

 get_top_level_assembly_items() .................................................................... 1317 

 get_total_bounding_box() .............................................................................. 1317 

 get_total_volume() ......................................................................................... 1317 

 get_tri_count() ................................................................................................ 1317 

 get_tri_global_element_id() ............................................................................ 1317 

 get_trimesh_geometry_sizing() ...................................................................... 1318 

 get_trimesh_num_anisotropic_layers() .......................................................... 1318 

 get_trimesh_ridge_angle() ............................................................................. 1318 

 get_trimesh_split_overconstrained_edges() .................................................. 1318 

 get_trimesh_surface_gradation() ................................................................... 1318 

 get_trimesh_target_min_size() ....................................................................... 1318 

 get_trimesh_tiny_edge_length() ..................................................................... 1319 

 get_trimesh_volume_gradation() .................................................................... 1319 

 get_undo_enabled() ....................................................................................... 1319 

 get_valence() ................................................................................................. 1319 

 get_valid_block_element_types() ................................................................... 1319 

 get_velocity_combine_type() ......................................................................... 1319 

 get_velocity_dof_signs() ................................................................................ 1319 



Table of Contents 

xxviii 

 get_velocity_dof_values() .............................................................................. 1320 

 get_version() .................................................................................................. 1320 

 get_vertex_count() ......................................................................................... 1320 

 get_vertex_node() .......................................................................................... 1320 

 get_vertex_type() ........................................................................................... 1320 

 get_view_at() .................................................................................................. 1321 

 get_view_distance() ....................................................................................... 1321 

 get_view_from() ............................................................................................. 1321 

 get_view_up() ................................................................................................. 1321 

 get_vol_sphere_params() .............................................................................. 1321 

 get_volume_area() ......................................................................................... 1322 

 get_volume_count() ....................................................................................... 1322 

 get_volume_element_count() ......................................................................... 1322 

 get_volume_gap_solutions() .......................................................................... 1322 

 get_volume_hexes() ....................................................................................... 1322 

 get_volume_nodes() ...................................................................................... 1323 

 get_volume_tets() .......................................................................................... 1323 

 get_volumes_for_node() ................................................................................ 1323 

 get_wedge_global_element_id() .................................................................... 1323 

 get_wrt_entity() .............................................................................................. 1324 

 group_list() ..................................................................................................... 1324 

 group_names_ids() ........................................................................................ 1324 

 has_valid_size() ............................................................................................. 1324 

 heatflux_is_on_shell_area() ........................................................................... 1324 

 highlight() ....................................................................................................... 1325 

 init() ................................................................................................................ 1325 

 is_acis_engine_available() ............................................................................. 1325 

 is_assembly_metadata_attached() ................................................................ 1325 

 is_blend_surface() .......................................................................................... 1325 

 is_boundary_layer_id_available() ................................................................... 1325 

 is_catia_engine_available() ............................................................................ 1326 

 is_chamfer_surface() ..................................................................................... 1326 

 is_close_loop_surface() ................................................................................. 1326 

 is_command_echoed() ................................................................................... 1326 



Cubit_15.8_User_Documentation 

xxix 

 is_command_journaled() ................................................................................ 1326 

 is_cone_surface() ........................................................................................... 1327 

 is_cylinder_surface() ...................................................................................... 1327 

 is_geometry_visibility_on() ............................................................................. 1327 

 is_interval_count_odd() .................................................................................. 1327 

 is_merged() .................................................................................................... 1327 

 is_mesh_element_in_group() ......................................................................... 1328 

 is_mesh_visibility_on() ................................................................................... 1328 

 is_meshed() ................................................................................................... 1328 

 is_modified()................................................................................................... 1328 

 is_multi_volume() ........................................................................................... 1328 

 is_narrow_surface() ....................................................................................... 1329 

 is_occlusion_on() ........................................................................................... 1329 

 is_on_thin_shell() ........................................................................................... 1329 

 is_opencascade_engine_available() .............................................................. 1329 

 is_part_of_list() ............................................................................................... 1329 

 is_performing_undo() ..................................................................................... 1330 

 is_periodic().................................................................................................... 1330 

 is_perspective_on() ........................................................................................ 1330 

 is_playback_paused_on_error() ..................................................................... 1330 

 is_point_contained() ....................................................................................... 1330 

 is_scale_visibility_on() ................................................................................... 1331 

 is_select_partial_on() ..................................................................................... 1331 

 is_sheet_body() .............................................................................................. 1331 

 is_surface_planar() ........................................................................................ 1331 

 is_surface_planer() ........................................................................................ 1331 

 is_type_filtered() ............................................................................................. 1331 

 is_undo_save_needed() ................................................................................. 1332 

 is_virtual() ...................................................................................................... 1332 

 is_visible() ...................................................................................................... 1332 

 is_volume_meshable() ................................................................................... 1332 

 is_working_dir_set() ....................................................................................... 1332 

 journal_commands() ...................................................................................... 1333 

 measure_between_entities() .......................................................................... 1333 



Table of Contents 

xxx 

 move() ............................................................................................................ 1333 

 number_undo_commands() ........................................................................... 1334 

 override_journal_stream() .............................................................................. 1334 

 parse_cubit_list() ............................................................................................ 1334 

 plugin_manager() ........................................................................................... 1334 

 print_cmd_options() ....................................................................................... 1334 

 print_current_selections() ............................................................................... 1334 

 print_currently_selected_entity() .................................................................... 1335 

 print_raw_help() ............................................................................................. 1335 

 print_surface_summary_stats() ...................................................................... 1335 

 print_volume_summary_stats() ...................................................................... 1335 

 prism() ............................................................................................................ 1335 

 process_input_files() ...................................................................................... 1335 

 project_unit_square() ..................................................................................... 1336 

 pyramid() ........................................................................................................ 1336 

 reflect() ........................................................................................................... 1337 

 release_interface() ......................................................................................... 1337 

 remove_entity_from_group() .......................................................................... 1337 

 remove_filter_type() ....................................................................................... 1337 

 replace_progress_handler() ........................................................................... 1337 

 reset() ............................................................................................................. 1338 

 reset_camera() ............................................................................................... 1338 

 scale() ............................................................................................................ 1338 

 set_capture_color() ........................................................................................ 1338 

 set_copy_block_on_geometry_copy_setting() ............................................... 1338 

 set_copy_nodeset_on_geometry_copy_setting() ........................................... 1338 

 set_copy_sideset_on_geometry_copy_setting() ............................................ 1339 

 set_cubit_interrupt() ....................................................................................... 1339 

 set_cubit_message_handler() ........................................................................ 1339 

 set_entity_name() .......................................................................................... 1339 

 set_exit_handler() .......................................................................................... 1339 

 set_filter_types() ............................................................................................. 1340 

 set_label_type() .............................................................................................. 1340 

 set_max_group_id() ....................................................................................... 1340 



Cubit_15.8_User_Documentation 

xxxi 

 set_modified() ................................................................................................ 1340 

 set_overlap_max_angle() ............................................................................... 1340 

 set_overlap_max_gap() ................................................................................. 1341 

 set_overlap_min_gap() .................................................................................. 1341 

 set_pick_type() ............................................................................................... 1341 

 set_playback_handler() .................................................................................. 1341 

 set_playback_paused_on_error() ................................................................... 1341 

 set_progress_handler() .................................................................................. 1341 

 set_rendering_mode() .................................................................................... 1342 

 set_undo_saved() .......................................................................................... 1342 

 silent_cmd().................................................................................................... 1342 

 sizing_source_growth_factor() ....................................................................... 1342 

 sizing_source_ids() ........................................................................................ 1342 

 sizing_source_max_size() .............................................................................. 1342 

 sizing_source_min_size() ............................................................................... 1342 

 sizing_source_origin() .................................................................................... 1342 

 sizing_source_rotation_angle() ...................................................................... 1343 

 sizing_source_rotation_vector() ..................................................................... 1343 

 sizing_source_scale() .................................................................................... 1343 

 sizing_source_size() ...................................................................................... 1343 

 snap_locations_to_geometry() ....................................................................... 1343 

 sphere() .......................................................................................................... 1343 

 step_next_possible_selection() ...................................................................... 1344 

 step_previous_possible_selection() ............................................................... 1344 

 string_from_id_list() ........................................................................................ 1344 

 subtract() ........................................................................................................ 1344 

 surface() ......................................................................................................... 1345 

 sweep_curve() ................................................................................................ 1345 

 temperature_is_on_shell_area() .................................................................... 1345 

 temperature_is_on_solid() ............................................................................. 1346 

 torus() ............................................................................................................. 1346 

 tweak_curve_offset() ...................................................................................... 1346 

 tweak_curve_remove() ................................................................................... 1347 

 tweak_surface_offset() ................................................................................... 1347 



Table of Contents 

xxxii 

 tweak_surface_remove() ................................................................................ 1347 

 tweak_vertex_fillet() ....................................................................................... 1348 

 unite() ............................................................................................................. 1348 

 unselect_entity() ............................................................................................. 1348 

 vertex() ........................................................................................................... 1349 

 volume() ......................................................................................................... 1349 

 volume_contains_tets() .................................................................................. 1349 

 was_last_cmd_undoable() ............................................................................. 1349 

 write_to_journal() ........................................................................................... 1349 

Variable Documentation ..................................................................................... 1349 

 CI_ERROR..................................................................................................... 1349 

Navigation XML Files ............................................................................................. 1350 

Periodic Space Filling Models (Tile) ....................................................................... 1351 

Initial setup ......................................................................................................... 1352 

Creating Nodesets ............................................................................................. 1352 

Smoothing .......................................................................................................... 1352 

Example ............................................................................................................. 1353 

References ............................................................................................................ 1354 

Available Colors ..................................................................................................... 1357 

Element Numbering ............................................................................................... 1360 

Node Numbering ................................................................................................ 1361 

Side Numbering ................................................................................................. 1361 

Triangular Shell Element Numbering ................................................................. 1361 

FASTQ ................................................................................................................... 1363 

FullHex vs. NodeHex Representation .................................................................... 1366 

Generating a Finite Element Mesh from Level-set Data ........................................ 1367 

Hex Mesh Generation Using Sculpt ................................................................... 1367 

Tet Mesh Generation by Remeshing Mesh Based Geometry (MBG) ................. 1368 

Tet Mesh Generation Using Level-set Triangulation .......................................... 1370 

Credits ....................................................................................................................... 1373 

Credits ................................................................................................................... 1373 

Quick Reference ....................................................................................................... 1375 

Quick Reference .................................................................................................... 1375 

Index ......................................................................................................................... 1381 



1 

SAND Number: SAND2020-4156 W  

 
Introduction | Environment | Geometry | Meshing | FE Model | Boundary  Layers | ITEM | Tutorials | Appendix  

CUBITÊ 15.8 User Documentation 
Introduction  - A quick overview of some of the main features and goals of the CUBIT 

Mesh Generation Toolkit, licensing and distribution, hardware requirements, and where 
to go for help. 

Environment Control  - A description of the CUBIT user environment, including using 
the graphical user interface, session control, command line syntax, journal files, graphics, 
entity picking, saving and restoring etc.. 

Geometry  - A description of CUBIT's geometry features including building geometry 
from scratch, manipulating geometry in CUBIT, importing and exporting geometry 
formats, etc... 

Mesh Generation  - A description of CUBIT's mesh generation capabilities, including 
how to mesh geometry, meshing and smoothing schemes, setting sizes and intervals, 
importing a mesh, etc... 

Finite Element Model  - How to set up the finite element model for analysis, including 
defining boundary conditions, material properties, exporting the finite element model, etc. 

Boundary Layer Meshing  - How to set up boundary layers. 

Immersive Topology Environment for Meshing (ITEM)  - A description of Cubit's 
interactive meshing wizard including how to use the wizard, and a guide to geometry 
clean-up, setting up the finite element model, mesh generation in ITEM, etc. 

Step-By-Step Tutorials  

Appendix  

Credits  

Quick Reference  

Official CUBIT Web Page  

 

                                      

http://cubit.sandia.gov/


CUBITÊ 15.8 User Documentation 

2 

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology 

& Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell International, Inc., for 

the U.S. Department of Energyôs National Nuclear Security Administration under contract DE-

NA0003525. 
  
  



3 

 
  
SAND Number: SAND2020-4156 W  

  

CUBITÊ 
Geometry and Mesh Generation Toolkit 

15.7 User Documentation 
  

  

Michael Skroch, Steven J. Owen, Matthew L. Staten, Roshan W. Quadros, Byron Hanks, Brett 

Clark, Trevor Hensley, Corey Ernst, Randy Morris, Corey McBride, Clinton Stimpson, James 

Perry, Mark Richardson, Karl Merkley 

  

  
Prepared by 
Sandia National Laboratories 
Albuquerque, New Mexico  87185 and Livermore, California  94550 
  

Sandia National Laboratories is a multi-mission laboratory managed and operated by National 

Technology & Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell 

International, Inc., for the U.S. Department of Energyôs National Nuclear Security Administration 

under contract DE-NA0003525. 

  
Approved for public release; further dissemination unlimited. 
  

 

                                  
  

 





5 

Introduction 

Introduction 

¶ Key Features 
¶ Hardware Requirements 
¶ Licensing and Distribution 
¶ Trademark Notice 
¶ How to Use this Manual 
¶ Cubit Mailing Lists 
¶ Problem Reports and Enhancement Requests 

Welcome to CUBIT, the Sandia National Laboratory automated mesh generation toolkit. 
CUBIT is a full-featured software toolkit for robust generation of two- and three-
dimensional finite element meshes (grids) and geometry preparation. Its main goal is to 
reduce the time to generate meshes, particularly large hex meshes of complicated, 
interlocking assemblies. It is a solid-modeler based preprocessor that meshes volumes 
and surfaces for finite element analysis. Mesh generation algorithms include quadrilateral 
and triangular paving, 2D and 3D mapping, hex sweeping and multi-sweeping, tetrahedral 
meshing, and various special purpose primitives. CUBIT contains many algorithms for 
controlling and automating much of the meshing process, such as automatic scheme 
selection, interval matching, sweep grouping, and also includes state-of-the-art 
smoothing algorithms 
The CUBIT environment is designed to provide the user with a powerful toolkit of meshing 
algorithms that require varying degrees of input to produce a complete finite element 
model. Many CUBIT users want to experiment with capabilities as soon as possible. 
Hence, CUBIT releases often contain algorithms which are not quite ready for production 
use. These features are listed in the Appendix, and are accessible to the user by 
specifying a developer flag. 
The overall goal of the CUBIT project is to reduce the time it takes a person to generate 
an analysis model. Generating meshes for complex, solid model-based geometries 
requires a variety of tools. Many CUBIT tools are completely automatic, while others 
require user input. Usually, the automatic choices can be over-ridden by the user if 
necessary. Most meshing capabilities are integrated into the common CUBIT framework; 
there are also stand-alone tools like Verde. The user is encouraged to become familiar 
with all of the available tools, so that he can choose the right one for the job. 
  

CUBIT Mailing Lists 
The CUBIT team maintains a couple of mailing lists to help our users. 
1) The cubit-announce mailing list is a very low-volume mailing list intended to provide 
news of new releases and other items of major importance. To subscribe to this list, send 
a message to: majordomo@sandia.gov 
with the body of the message being: 

subscribe cubit -announce  

mailto:majordomo@sandia.gov


Introduction 

6 

2) The cubit users mailing list is a medium-volume mailing list intended for our users to 
communicate with each other and ask help of the user community. It also contains the 
same announcements as the cubit-announce mailing list. To send questions or comments 
to this list, send email to: 

cubit@sandia.gov  

Users can subscribe to the cubit mailing list by emailing majordomo@scico.sandia.gov 
with a message body consisting of the single line: 

subscribe cubit  

An additional mailing list, cubit-help@sandia.gov, has been created for direct 
communication with the CUBIT developers. These messages won't reach other users. 
This list should be used for topics that are not of general interest to others, including some 
bugs. 

 

Note: The recommended use of an electronic mailing list to 
report bugs and request enhancements is not intended to 
discourage face-to-face discussion with CUBIT developers, 
but rather to minimize response time. Users are encouraged to 
discuss bugs, enhancements or general meshing issues with 
the CUBIT production meshing and development teams. 

  
  

Hardware Requirements 
Cubit is available on the following platforms: 

¶ Red Hat 6 and 7, 64 bit (or similar system with at least glibc 2.5 and libstdc++ 
4.4) 

¶ Windows 7/8/8.1/10, 64 bit 
¶ Mac 10.11+, 64 bit only 

The Graphical User Interface version is available on all platforms. 
For best results, local displays supporting OpenGL 3.2 or newer is recommended. 
  

How to Use This Manual 
This manual provides specific information about the commands and features of CUBIT. 
It is divided into chapters, which roughly follow the process in which a finite element model 
is created, from geometry creation to mesh generation to boundary condition application. 
Examples are provided in the tutorial chapter. Appendices contain advanced topics, alpha 
commands, summary of APREPRO functions, FASTQ reference, a troubleshooting 
guide, and references. 

 

Integrated in CUBIT are algorithms and tools, which are in a 
user-beware state. As they are further tested (often with the 

mailto:cubit@sandia.gov
mailto:majordomo@scico.sandia.gov
mailto:cubit-help@sandia.gov
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assistance of users) and improved, the tool becomes more 
stable and production-worthy. Since documentation of the 
tool is necessary for actual use, we have included the 
documentation of all available tools. However, a "hammer" 
icon is placed next to some capabilities as a warning. 

 

Certain portions of this manual contain information that is vital 
for understanding and effectively using CUBIT. These 
portions are highlighted with a "key" icon.  
  

Key Features 
Geometry Creation, Modification, and Healing 
CUBIT usually relies on the ACIS solid modeling kernel for geometry representation; there 
is also mesh-based geometry. Other solid model kernels are planned. Geometry is 
imported or created within CUBIT. Geometry is created bottom-up or through primitives. 
CUBIT can also read STEP, IGES, and FASTQ files and convert them to the ACIS kernel. 
SolidWorks, AutoCAD, and some other commercial CAD systems can write SAT files 
directly. 
Once in CUBIT, an ACIS model is modified through Booleans, or tweaking curves and 
surfaces. Without changing the geometric definition of the model, the topology of the 
model may be changed using virtual geometry. For example, virtual geometry can be 
used to composite two surfaces together, erasing the curve dividing them. 
Sometimes, an ACIS model is poorly defined. This often happens with translated models. 
The model can be healed inside CUBIT. 

Non-Manifold Topology 
Typical assembly meshes require contiguous mesh across multiple parts in an assembly. 
CUBIT accomplishes this by taking the two touching surfaces of neighboring volumes, 
and merging them into a single surface. There will be only one mesh of the surface, and 
both volume meshes will share that surface mesh. (In contrast, some meshing packages 
keep two surfaces, and take steps to ensure their mesh connectivity and positions match.) 
These shared surfaces are called non-manifold topology. Geometric models are usually 
imported into CUBIT as manifold (non-shared) models; then, surfaces which pass a 
geometric and topological comparison are "merged". A similar technique is used to merge 
model edges and vertices across parts. These comparisons are performed automatically, 
and can optionally be restricted to subsets of the model (to allow representations of such 
features as slide lines). 

Geometry Decomposition 
Solid models often require decomposition to make them amenable to hexahedral 
meshing. CUBIT contains a wide variety of tools for interactive geometry decomposition, 
and a capability for performing automatic geometry decomposition is also under 
development. 

Mesh Generation 
CUBIT contains a variety of tools for generating meshes in one, two and three 
dimensions. While the primary focus of CUBIT is on generating unstructured quadrilateral 
and hexahedral meshes, algorithms are also available for structured mesh generation 
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and triangle/tetrahedral mesh generation. Several algorithms for generating mixed hex-
tet meshes are also being developed. 

Boundary Conditions 
CUBIT uses different boundary conditions for EXODUS-II format and Non-Exodus 
formats such as ABAQUS, for importing and exporting mesh data. EXODUS represents 
boundary conditions on meshes using Element Blocks, Nodesets, and Sidesets. Element 
Blocks are used to group elements by material type. Nodesets are used to group nodes. 
Other analysis programs can apply nodal boundary conditions to these sets, such as 
enforced displacement or nodal temperature values. Sidesets are used to group sides of 
elements, such as faces of hexes or edges of quads. Other analysis programs can apply 
face-based and edge-based boundary conditions to these sets, for example pressure or 
heat flux. 
Using Element Blocks, Nodesets and Sidesets, a mesh and boundary conditions can be 
specified in an analysis-independent manner. Typically this specification is combined with 
an additional data file which designates the specific type of boundary condition 
(temperature, displacement, pressure, etc.), along with boundary condition values. 
Non-Exodus export formats such as Abaqus support more specific boundary condition 
sets. These sets may include displacements, temperatures, forces, heatflux, pressure, or 
contact pairs. 

Element Types 
CUBIT supports a wide variety of element types, including 1d, 2d, and 3d elements of 
various orders. Each block has a unique element type. The element type is specified after 
the block is created, and after mesh generation (recommended). Higher order nodes are 
generated when the element type is specified. Higher order nodes are projected to curved 
geometry, depending on the user-settable node constraint flag. 

Graphics Display Capabilities 
CUBIT uses the VTK package for its graphics and rendering engine. CUBIT can display 
geometric and mesh entities in several modes, including hidden line, shaded, transparent 
or wireframe modes. CUBIT supports screen picking of geometric and mesh entities, as 
well as mouse-controlled view transformations like rotate, pan, and zoom. VTK takes 
advantage of hardware acceleration on most supported platforms. Image files of any 
displayed image can also be generated. CUBIT can also be run without graphics, to allow 
execution in batch mode or over slow network connections. 

Graphical User Interface 
A full graphical user interface (GUI) with the standard look and feel consistent with major 
platforms is available on all supported Cubit platforms. The GUI version can improve 
productivity, making new users aware of the wide range of CUBIT capabilities, and freeing 
new and experienced users from having to remember esoteric syntax. The GUI and non-
GUI versions create and play back identical journal files, making it easier to switch from 
one environment to the other. 

Command Line Interface 
In the command line interface, commands are specified by text rather than mouse clicks. 
Commands can be entered interactively or in batch mode by playing back a journal file. 
The command line interface is available in the GUI through a window. The non-GUI 
version supports graphical picking and echoing to the command line, and also mouse-
driven view transformations, but no menus and dialog boxes. The command line and GUI 
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dialog boxes support the APREPRO preprocessor, which allows parameterization of 
input. The non-GUI version is available on all platforms, including Windows. 
  

Licensing, Distribution and Installation 
Please refer to https://cubit.sandia.gov/public/licensing.html  for information on licensing 
and distribution. 

Problem Reports and Enhancement Requests 
CUBIT bugs, problem reports and enhancement requests should be reported via the Help 
Desk Portal or sent to cubit-help@sandia.gov or cubit-dev@sandia.gov. The CUBIT 
production meshing team or development team will review the email quickly. Users should 
expect some type of response within two days. Bugs are usually entered by a developer 
into CUBIT's bug tracking system. 
  

Trademark Notice 
ACISÊ is a proprietary format developed by Spatial Corporation. 
Granite is a proprietary format developed by Parametric Technology Corporation 
All other trademarks are the property of their respective owners. 
  

https://cubit.sandia.gov/public/licensing.html
https://sems-atlassian-srn.sandia.gov/servicedesk/customer/portal/6
https://sems-atlassian-srn.sandia.gov/servicedesk/customer/portal/6
mailto:cubit@sandia.gov
mailto:cubit-dev@sandia.gov
http://www.spatial.com/
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Environment Control 

Environment Control 

¶ Session Control 
¶ Graphical User Interface 
¶ Command Recording and Playback 
¶ Graphics Window Control 
¶ Entity Selection and Filtering 
¶ Location, Direction, and Axis Specification 
¶ Listing Information 

The CUBIT user interface is designed to fill multiple meshing needs throughout the design 
to analysis process. The user interface options include a full graphical user interface, a 
modern command line interface as well as no-graphics and batch mode operation. This 
chapter covers the interface options as well as the use of journal files, control of the 
graphics, a description of methods for obtaining model information, and an overview of 
the help facility. 
  

session control 
Session Control 

¶ Starting and Exiting a CUBIT Session 
¶ Execution Command Syntax 
¶ Initialization Files 
¶ Environment Variables 
¶ Command Syntax 
¶ Command Line Help 
¶ Environment Commands 
¶ Saving and Restoring a CUBIT Session 
¶ Interrupting Running Tasks 

This section provides an overview to session control in CUBIT. This includes information 
on starting and exiting a CUBIT session, running CUBIT in batch mode, initialization files, 
how to enter commands, file manipulation, changing the working directory, memory 
manipulation and more. Much of your ability to use CUBIT effectively depends on mastery 
of concepts in this section. Even experienced users will find it useful to review this section 
periodically. 
  

Command Line Help 
In addition to the documentation you are currently viewing, CUBIT can give help on 
command syntax from the command line. For help on a particular command or keyword, 
the user can simply type help  <keyword> . If the user is uncertain of the keyword, an 
asterisk * may be added to the end of the entered characters and help for all keywords 
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that start with the entered characters will be printed. In addition, if the user has typed part 
of a command and is uncertain of the syntax of the remainder of the command, they can 
type a question mark ? and help will be printed for the sequence of keywords currently 
entered. It is important to note that if the user has typed the keywords out of order, then 
no help will be found. If the user is not sure of the correct order of the keywords, the 
ampersand & key will search on all occurrences of whatever keywords are entered, 
regardless of the order. The results of this type of command are shown in the following 
listing. 
CUBIT>help degenerate*  
Help for words: degenerate*.  
set B lock Mixed Element Output { OFFSET | Degenerate }  
set Degenerates [on|off]  
CUBIT> volume 3 label ?  
Completing commands starting with: volume, label.  
Help not found for the specified word order.  
CUBIT> volume 3 label &  
Help for words: volume & label  
Label V olume [ on | off | name [only|id] | id | interval |  size | scheme | merge | 
firmness ]  
CUBIT> label volume 3 ?  
Completing commands starting with: label, volume.  
Label Volume [on|off|name [only|ids]|ids|interval|size|scheme|merge|firmness]  
  

Command Syntax 
The execution of CUBIT is controlled either by entering commands from the command 
line or by reading them in from a journal file. Throughout this document, each function or 
process will have a description of the corresponding CUBIT command; in this section, 
general conventions for command syntax will be described. The user can obtain a quick 
guide to proper command format by issuing the <keyword> help  command; see 
Command Line Help for details. 
CUBIT commands are described in this manual and in the help output using the following 
conventions. An example of a typical CUBIT command is: 

Volume <range> Scheme Sweep [Source [Surface] <range>] [Target [Surface] 
<range>] [Rot ate {on | OFF}]  

The commands recognized by CUBIT are free-format and abide by the following syntax 
conventions. 

1. Case is not significant. 
2. The "#" character in any command line begins a comment. The "#" and any 

characters following it on the same line are ignored. Although note that the "#" 
character can also be used to start an Aprepro statement. See the Aprepro 
documentation for more information. 

3. Commands may be abbreviated as long as enough characters are used to 
distinguish it from other commands. 
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4. The meaning and type of command parameters depend on the keyword. Some 
parameters used in CUBIT commands are:  

Numeric : A numeric parameter may be a real number or an integer. A real number 
may be in any legal C or FORTRAN numeric format (for example, 1, 0.2, -1e-2). 
An integer parameter may be in any legal decimal integer format (for example, 1, 
100, 1000, but not 1.5, 1.0, 0x1F). 
String : A string parameter is a literal character string contained within single or 
double quotes. For example, 'This is a string'. 
Filename : When a command requires a filename, the filename must be enclosed 
in single or double quotes. If no path is specified, the file is understood to be in the 
current working directory. After entering a portion of a filename, typing a '?' will 
complete the filename, or as much of the filename as possible if there is more than 
one possible match. 
A filename parameter must specify a legal filename on the system on which CUBIT 
is running. The filename may be specified using either a relative path 
(../cubit/mesh.jou ), a fully-qualified path (/home/jdoe/cubit/mesh.jou ), or no 
path; in the latter case, the file must be in the working directory (See Environment 
Commands for details.) Environment variables and aliases may also be used in 
the filename specification; for example, the C-Shell shorthand of referring to a file 
relative to the user's login directory (~jdoe/cubit/mesh.jou ) is valid. 
Toggle : Some commands require a "toggle" keyword to enable or disable a setting 
or option. Valid toggle keywords are "on ", "yes", and "true " to enable the option; 
and "off ", "no ", and "false " to disable the option. 

5. Each command typically has either:  

* an action keyword or "verb" followed by a variable number of parameters. For 
example: 

Mesh Volume 1  

Here Mesh  is the verb and Volume 1  is the parameter. 
* or a selector keyword or "noun" followed by a name and value of an attribute of 
the entity indicated. For example: 

Volume 1 Scheme Sweep Source 1 Target 2  

Here Volume 1  is the noun, Scheme  is the attribute, and the remaining data are 
parameters to the Scheme  keyword. 

The notation conventions used in the command descriptions in this document are: 

¶ The command will be shown in a format that looks like this : 
¶ A word enclosed in angle brackets ( <parameter>  ) signifies a user-specified 

parameter. The value can be an integer, a range of integers, a real number, a 
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string, or a string denoting a filename or toggle. The valid value types should be 
evident from the command or the command description. 

¶ A series of words delimited by a vertical bar ( choice1 | choice2 | choice3  ) 
signifies a choice between the parameters listed. 

¶ A toggle parameter listed in ALL CAPS  signifies the default setting. 
¶ A word that is not enclosed in any brackets, or is enclosed in curly brackets ( 

{required}  ) signifies required input. 
¶ A word enclosed in square brackets ( [optional]  ) signifies optional input which 

can be entered to modify the default behavior of the command. 
¶ A curly bracket that is inside a square bracket (e.g. [Rotate {on|OFF}]  ) is only 

required if that optional modifier is used. 

  

Environment Commands 

¶ Working Directory 
¶ File Manipulation 
¶ CPU Time 
¶ Comment 
¶ History 
¶ Error Logging 
¶ Determining the CUBIT Version 
¶ Echoing Commands 
¶ Digits Displayed 

Working Directory 

The working directory is the current directory where journal files are saved. To list the 
current directory type 

pwd  

The current path will be echoed to the screen. By default, the current directory is the 
directory from which CUBIT was launched.   The command to change the current 
directory is 

cd "<new_path>"  

The new path may be an absolute reference, or relative to the current directory.   The 
<TAB> key will complete unique file references. 

File Manipulation 

A helpful addition is the ability to do a directory listing of a directory. The command for 
this is 
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ls ['<file_name>']  

or  

dir ['<file_name>']  

Note also that you can delete files from the command line. The command for this is 

Delete File ['<file_name>']  

The file name may include the wildcard character *, but not the wildcard character ?, since 
the ? is used for command completion. File deletion from the command line can also be 
disabled. If deletions are set to off  files cannot be deleted from the cubit command line. 

Set Deletions [ON|Off]  

The mkdir  command is used to create a new directory. The syntax for this command is: 

Mkdir "<directory_name>"  

This creates a new directory with the specified name and path. The command accepts an 
absolute path, a relative path, or no path. If a relative path is specified, it is relative to the 
current working directory, which can be seen by typing 'pwd' at the cubit command 
prompt. If no path is specified, the new directory is created in the current working 
directory. 
The command succeeds if the specified directory was successfully created, or if the 
specified directory already exists. The command fails if the new directory's immediate 
parent directory does not exist or is not a directory. 

CPU Time 

At times it is important to see how much cpu time is being used by a command.   One 
function available to do this is the timer command.   The syntax for this command is: 

Timer [Start|Stop]  

The start option will start a CPU timer that will continue until the stop command is issued. 
The elapsed time will be printed out on the command line. If no arguments are given, the 
command will act like a toggle. 

Comment 

This keyword allows you to add comments without affecting the behavior of CUBIT. 

Comment ['<text_to_print>'] [<aprepro_var>] [<numeric_value>]  
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The comment command can take multiple arguments. If an argument is an unquoted 
word, it is treated as an aprepro variable and its value is printed out. Quoted strings are 
printed verbatim, and numbers are printed as they would be in a journal string. For 
example: 
CUBIT> #{x=5}  
CUBIT> #{s="my string"}  
CUBIT> comment "x is" x "and s is" s  
 
User Comment: x is 5 and s is my string  
 
Journaled Command: comment "x is" x "and s is" s  

History 

This command allows you to display a listing of your previous commands. 

History <number_of_lines>  

For example, if you type history 10, the most recent 10 commands will be echoed to the 
input window. 

Error Logging 

[set] Logging Errors {Off | On File '<filename>'[Resume]}  

This setting will allow users to echo error messages to a separate log file. The resume 
option will allow output to be appended to existing files instead of overwriting them. For 
more information on CUBIT environment settings see List Cubit Environment. 

Determining the CUBIT Version 

To determine information on version numbers, enter the command Version . This 
command reports the CUBIT version number, the date and time the executable was 
compiled, and the version numbers of the ACIS solid modeler and the VTK library linked 
into the executable. This information is useful when discussing available capabilities or 
software problems with CUBIT developers. 

Echoing Commands 

By default, commands entered by the user will be echoed to the terminal. The echo of 
commands is controlled with the command: 

[Set] Echo {On | Off}  

Digits Displayed 
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CUBIT uses all available precision internally, but by default will only print out a certain 
number of digits in order for columns to line up nicely. The user can override that with the 
"set digits" command: 

Set Digits [<num_to_list= -1>] 

If the digits are set to -1, then the default number of digits for pretty formatting are used. 
If the digits are set to a specific number, such as 15, more digits of accuracy can be 
displayed. This may be useful when checking the exact position and size of geometric 
features. 
The number of digits used for listing positions, vectors and lengths can be listed using the 
following command: 

List Digits  

Examples:   
CUBIT> set digits 6  
Coordinates and lengths will be listed with up to 6 digits. 
CUBIT> set digits 20  
For this platform, max digits = 15. Coordinates and lengths will be listed with up to 15 
digits. 
CUBIT> set digits -1 
To reset digits to default, use 'set digits -1' 
The number of coordinate and length digits listed will vary depending on the context. 
  

Environment Variables 
CUBIT can interpret the following environment variables. These settings are only 
applicable to the Command Line Version of CUBIT and do not apply to the Graphical User 
Interface. See also the CUBIT_STEP_PATH and CUBIT_IGES_PATH environment 
variables. See also the CUBIT_DIR, HOMEDRIVE and HOMEPATH settings. 
  

DISPLAY  The graphics window or GUI will pop-up on the 
specified X-Window display. This is useful for 
running CUBIT across a network, or on a machine 
with more than one monitor. Unix only. 

CUBIT_OPT Execution command line parameter options. Any 
option that is valid from the command line may be 
used in this environment variable. See Execution 
Command Syntax. 

CUBIT_Journal  Specifies path and name to use for journal file. The 
specified path may contain the following %-escape 
sequences: 
%a - abbreviated weekday name 
%A - full weekday name 
%b - abbreviated month name 
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%B - full month name 
%d - date of the month [01,31] 
%H - hour (24-hour clock) [00,23] 
%I - hour (12-hour clock) [01,12] 
%j - day of the year [1,366] 
%m - month number [1,12] 
%M - minute [00,59] 
%n - replaced with the next available number 
between 01 and 999. 
%p - "a.m." or "p.m." 
%S - seconds [00,61] 
%u - weekday [1,7], 1 is Monday 
%U - week of year [00,53] 
%w - weekday [0,6], 0 is Sunday 
%y - year without century [00,99] 
%Y - year with century (e.g. 1999) 
%% - a '%' character 
The default value is "cubit%n.jou". This creates 
journal files in the current directory named 
"cubit00.jou", "cubit01.jou", "cubit02.jou", etc. To 
keep the same naming scheme but create the files 
the /tmp directory, set CUBIT_JOURNAL to 
"/tmp/cubit%n.jou" 
To create journal files in directories according to the 
day of the week, first create directories named 
"Mon", "Tues", etc. CUBIT will not create them for 
you. Next set CUBIT_JOURNAL to 
"%a/%n.jou". This will create journal files named 
"01.jou" through "999.jou" in the appropriate 
directory for the current day of the week. 
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Execution Command Syntax 
To run CUBIT from the command line: 

 cubit [options and args] [journ alFile(s)]  

 claro [options and args] [journalFile(s)|python historyFile(s)]  

Claro  is the GUI version of CUBIT, which includes a python interpreter. To run a python 
script in CUBIT from the command line, run claro  instead of cubit . 
Command options for the command line are: 
cubit  
   -help  (Print this summary) 
   -Include <$val>  (Specify a journal file) 
   -workingdir <$val>  (Directory to use as working directory) 
   -input $val  (Playback commands in file $val) 
   -solidmodel <$val>  (Read .sat or .cub from file $val) 
   -fastq <$val>  (Read FASTQ file $val) 
   -initfile <$val>  (Read $val as initialization file instead 
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    of $HOME/.cubit) 
   -batch  (Batch Mode - No Interactive Command Input) 
   -nographics  (Do not display graphics windows) 
   -nogui  (Do not display graphical user interface) 
   -noinitfile  (Do not read .cubit file) 
   -noecho  (Do not echo commands to console) 
   -nojournal  (Do not write journal file) 
   -nodeletions  (Do not allow file deletions) 
   -journalfile <$val>  (Name of journal file, will be overwritten) 
   -restore [$val]  (Name of restore file (default = cubit_geom.save.sat)) 
   -maxjournal [$val]  (Maximum number of journal files to write) 
   -warning [$val]  (Warning Messages On/Off) 
   -information [$val]  (Informational Messages On/Off) 
   -debug <$val>  (Set specified flags on, e.g. 1,3,7-9 
    enables 1,3,7,8,9)) 
   -display <$val>  (Specify display to be used for 
    graphics window) 
   -driver <$val>  (Specify the type of driver to be used for 
    graphics display) 
   -nooverwritecheck  (Do not perform file export overwrite check) 
   -nobanner  (Suppress printing of startup information) 
   -version  (Prints version information) 
   -log <$val>  (Copy all output to specified file) 
   APREPRO variable pair  (Quoted name value pair) 
Each of these is optional. If specified, the quantities in square brackets, [$val] , are 
optional and the quantities in angle brackets, <$val> , are required. 
Options are summarized in more detail below: 

-help  Print a short usage summary of the 
command syntax to the terminal and exit. 

      

-workingdir  Set the working directory to be used at 
startup. Journal files will be written to this 
directory. 

-initfile <$val>  Use the file specified by <$val>  as the 
initialization file instead of the default set 
of initialization files. See Initialization 
Files 

-noinitfile  Do not read any initialization file. This 
overrides the default behavior described 
in Initialization Files 

-solidmodel <$val>  Read the ACIS solid model geometry or 
.cub file information from the file 
specified by <$val>  prior to prompting for 
interactive input. 
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-batch  Specify that there will be no interactive 
input in this execution of CUBIT. CUBIT 
will terminate after reading the 
initialization file, the geometry file, and 
the input_file_list.  

-nographics  Run CUBIT without graphics. This is 
generally used with the -batch option or 
when running CUBIT over a line terminal. 

-nogui  Run CUBIT without the graphical user 
interface. 

-display  Sets the location where the CUBIT 
graphics system will be displayed, 
analogous to the -display  environment 
variable for the X Windows system. Unix 
only. 

-driver <type>  Sets the <type>  of graphics display 
driver to be used. Available drivers 
depend on platform, hardware, and 
system installation. Typical drivers 
include X11 and OpenGL. 

-nojournal  Do not create a journal file for this 
execution of CUBIT. This option 
performs the same function as the 
Journal Off command. The default 
behavior is to create a new journal file for 
every execution of CUBIT. 

-journalfile <file>  Write the journal entries to <file> . The 
file will be overwritten if it already exists. 

-maxjournal <$val>  Only create a maximum of <$val>  
default journal files. Default journal files 
are of the form cubit#.jou where # is a 
number in the range 01 to 999. 

-nodeletions  Turn off the ability to delete files with the 
delete file '<filename>' command. 

-nooverwritecheck  Turn off the file overwrite check flag. 
Files that are written may then overwrite 
(erase) old files with the same name with 
no warning. This is typically useful when 
re-running journal files, in order to 
overwrite existing output files. See the 
set File Overwrite Check [ON|off]  
command. 
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-restore  Restore the specified filename (or 
"cubit_geom") mesh and ACIS files, e.g. 
cubit_geom.save.g and 
cubit_geom.save.sat. 

-noecho  Do not echo commands to the console. 
This option performs the same function 
as the Echo Off command. The default 
behavior is to echo commands to the 
console. 

-debug <$val>  Set to "on" the debug message flags 
indicated by <$val> , where <$val>  is a 
comma-separated list of integers or 
ranges of integers, e.g. 1,3,8-10. 

-information {on|off}  Turn {on|off}  the printing of information 
messages from CUBIT to the console. 

-warning {on|off}  Turn {on|off}  the printing of warning 
messages from CUBIT to the console. 

-Include <path>  Allows the user to specify a journal file 
from the command line. 

-fastq <file>  Read the mesh and geometry definition 
data in the FASTQ file <file>  and 
interpret the data as FASTQ commands. 
See T. D. Blacker, FASTQ Users Manual 
Version 1.2, SAND88-1326, Sandia 
National Laboratories, (1988). for a 
description of the FASTQ file format. 

<input_file_list>  Input files to be read and executed by 
CUBIT. Files are processed in the order 
listed, and afterwards interactive 
command input can be entered (unless 
the -batch option is used.) 

-log <file>  Copies all output to the specified file. 

<variable=value>  APREPRO variable-value pairs to be 
used in the CUBIT session. Values can 
be either doubles or character type 
(character values must be surrounded by 
double quotes.). Command options can 
also be specified using the CUBIT_OPT 
environment variable. (See Environment 
Variables .) 

Passing Variables into a CUBIT Session 
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To pass an aprepro variable into a CUBIT Session, start cubit with the variable defined in 
quotes i.e. cubit "some_var=2.3"  
  

Initialization Files 
CUBIT can execute commands on startup, before interactive command input, through 
initialization files. This is useful if the user frequently uses the same settings. 
The following files are played back in order, if they exist, at startup:  
$(cubit install directory)/.cubit.install  
$HOME/.cubit  
$(current working directory)/.cubit  
The $(cubit install directory)  is determined by the location the program is installed. On 
Linux and Windows, it'll be the bin directory of the installation and on macOS it'll be the 
Cubit.app/Contents/MacOS directory. 
$HOME is an environment variable pointing to the location of the user's home directory. 
On Windows, the HOMEDRIVE and HOMEPATH environment variables will be used 
instead of the HOME environment variable. 
The $(current working directory)  is determined by where the user starts the program 
itself. 
If the -initfile <filename>  option is used on the command that starts cubit, then the other 
init files are skipped and only the specified filename is played back. 
These files are typically used to perform initialization commands that do not change from 
one execution to the next, such as turning off journal file output, specifying default mouse 
buttons, setting geometric and mesh entity colors, and setting the size of the graphics 
window. 
  

Interrupting Running Tasks 
Many operations in the command line version of CUBIT can be interrupted using 
<Control> -C. Pressing <Control> -C will attempt to interrupt the running process as soon 
as feasible, returning the user back to the command line. Not all operations may be 
interrupted, and many can only be interrupted at certain stages. Any current tasks are 
canceled as soon as it is feasible to do so, including playback of journal files. The 
playback of a journal file is always stopped, even if the current running task cannot be 
interrupted. The journal file will stop at the next opportunity, when the current task is 
completed. Interrupted journal files may be resumed at the next command. See the 
section titled Controlling Playback of Journal Files for more information on controlling 
playback of journal files. 
The GUI has a cancel button that can be used to interrupt the current command. The 
cancel button will turn red when a command can be interrupted. The cancel button has 
an 'x' on it, and is located on the status bar, which is at the bottom of the application. 
  

Saving and Restoring a Cubit Session 
There are currently two ways to save/restore a model in CUBIT. A file can be saved with 
either the Exodus or CUBIT File method. The method of choice is determined by a set 
command. The CUBIT method is the default. 

Set Save [ exodus |CUBIT] [Backups <number>]  
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CUBIT File Method 

¶ New 

¶ Open 

¶ Save 

¶ Import 

¶ Export 

The CUBIT file is a binary cross-platform compatible file for the storage of a Cubit model 
that is compact in size and efficient to access. It includes both the geometry and the 
associated mesh, groups, blocks, sidesets, and nodesets. Mesh and geometry are 
restored from the Cubit file in exactly the same state as when saved. For example, 
element faces and edges are persistent, as well as mesh and geometry ids. The Graphical 
User Interface version of CUBIT also provides a toolbar with direct access to file 
operations using the CUBIT File method described here. 

New 

Creates a new blank model with default name, closing the current model. The New 
command essentially acts like the reset command. 

Open '<filename>'  

Opens an existing *.cub file, closing the current model. 

Save 

A default file name is assigned when CUBIT is started (in very much the same way 
the journal files are assigned on startup) in the form cubit01.cub, for example. The 
current model filename is displayed on the title bar of the CUBIT window. Typing save 
at any time during your session will save the current model to the assigned *.cub file. 
The *.cub file includes the *.sat file and the mesh. Groups, blocks, sidesets and 
nodesets are also saved within the *.cub file. To change the name of the current 
model, or to save the model's current geometry to a different file, use the save as 
command. Note that 'save <file.cub>' is NOT a valid command. 

Save 

Save As 'filename.cub' [Overwrite]  

The set file overwrite command can be toggled on and off to allow overwriting when 
using the save as command. The command is defaulted to not allow overwriting. 

Set File Overwrite [On|OFF]  

A backup file is created by default, allowing access to previous states of the model. 
The backup files are named *.cub.1, *.cub.2... The user can set the total number of 
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backups created per model with the following command (the default number of 
backups is 99,999): 

Set Save Backups <number>  

As soon as the number of model backups reaches the maximum, the lowest 
numbered backup file will be removed upon subsequent backup creation. 
To check on the status of a 'set' command, type in the command in question without 
any options. For example, to check which save method is currently toggled, type: 

Set Save 

Import  

Appends a *.cub file to an existing model. 

Import Cubit 'filename.cub' [merge_globally ] 

Export  

In addition to saving an entire model, one can use the export command to save only 
a portion of a model. The geometry and associated mesh, groups, blocks, sidesets 
and nodesets are exported. Only bodies or free surfaces, curves or vertices can be 
exported to a Cubit file. 

Export Cubit 'filename.cub' entity -list  

  

Starting and Exiting a CUBIT Session 
The following commands are used to control CUBIT execution. 

Starting the Session 

The command line version of CUBIT can be started on UNIX machines by typing "cubit" 
at the command prompt from within the CUBIT directory. If you have not yet installed 
CUBIT, instructions for doing so can be found in Licensing, Distribution and Installation. 
A CUBIT console window will appear which tells the user which CUBIT version is being 
run and the most recent revision date. A graphics window will also appear unless you are 
running with the -nographics option. For a complete list of startup options see the 
Execution Command Syntax section of this document. CUBIT can also be run with 
initialization files or in batch mode. 

Windows File Association 
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Windows users have the option to associate .cub, .sat, and .jou files with CUBIT.   This 
means that double-clicking on one of these files will open it automatically in CUBIT. This 
option is available during the installation process 

Exiting the Session 

The CUBIT session can be discontinued with either of the following commands 

Exit  

Quit  

Resetting the Session 

A reset of CUBIT will clear the CUBIT database of the current geometry and mesh model, 
allowing the user to begin a new session without exiting CUBIT. This is accomplished 
with the command 

Reset [Genesis | Block | Nodeset | Sideset | QA_Records]  

A subset of portions of the CUBIT database to be reset can be designated using the 
qualifiers listed. Advanced options controlled with the Set command are not reset. 
QA Records are stored in exodus, genesis, or cub files. If your file contains an excessive 
amount of qa records and you don't need them, it is beneficial to reset them for faster file 
I/O. 
You can also reset the number of errors in the current Cubit session, using the command 

Reset Errors <value>  

which will set the error count to the specified value, or zero if the value is left blank. 

Abort Handling 

In the event of a crash, Cubit will attempt to save the current mesh as "crashbackup.cub" 
in the current working directory just before it exits. 
 
To disable saving of the crashbackup.cub file set an environment variable 
CUBIT_NO_CRASHSAVE  equal to true. Or, use the following command: 

Set Crash Save [On|Off]  

This command will turn on or off crashbackup.cub creation during a crash on a per-
instance basis. To minimize the effects of unexpected aborts, use Cubit's automatic 
journaling feature, and remember to save your model often. 
  

recording and playback 
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Command Recording and Playback 
Sequences of CUBIT commands can be recorded and used as a means to control CUBIT 
from ASCII text files. Command or "journal" files can be created within CUBIT, or can be 
created and edited directly by the user outside CUBIT. 

¶ Journal File Creation & Playback 

¶ Controlling Playback of Journal Files 
¶ Automatic Journal File Creation 
¶ IDless Journal Files 

Automatic Journal File Creation 

Controlling Automatic Journal File Creation 

By default, CUBIT automatically creates a journal file each time it is executed. The file is 
created in the current directory, and its name begins with the word "cubit " or "history", 
depending on the version of CUBIT, followed by a number starting with cubit01.jou and 
continuing up to a maximum of cubit999.jou. It is recommended that the user keep no 
more than around 100 journal files in any directory, to avoid using up disk space and 
causing confusion. To that end, when the journal name increments to more than 
cubit99.jou, a warning will be given on startup telling the user that there are at least 99 
journal files, and to please clean out unused files. If the user has up through cubit999.jou, 
then the user is warned that there are too many journal files in the current directory, and 
cubit999.jou will be re-used, destroying the previous contents. 
When starting cubit, the choice of journal file name to be used depends on whether it is 
creating a historyXX.jou file, or a cubitXX.jou file. For historyXX.jou files, it will look for the 
highest used number in the current directory and increment it by one. For example, if 
there are already journal files with names history01.jou, history02.jou, and history04.jou, 
Cubit will use history05.jou as the current journal file. For cubitXX.jou files, Cubit will fill in 
gaps, starting with the lowest number. For example, if there are already journal files with 
names cubit01.jou, cubit02, jou, and cubit04.jou, then Cubit will use cubit03.jou as the 
current journal file. 
Journal file names end with a ".jou" extension, though this is not strictly required for user-
generated journal files. If no journaling is desired, the user may start CUBIT with the -
nojournal command line option or use the command : 

[Set] Journal {Off | On}  

Turning journaling back on resumes writing commands to the same journal file. 
Most CUBIT commands entered during a session are journaled; the exceptions are 
commands that require interactive input (such as Zoom Cursor), some graphics related 
commands, and the Playback  command. 

Recording Graphics Commands 

All graphics related commands may be enabled or disabled with the command: 
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Journal Graphics {On | Off}  

The default is Journal Graphics Off  . 

Recording Entity IDs and Names 

When an entity is specified in a command using its name, the command may be journaled 
using the entity name, or by using the corresponding entity type and id. The method used 
to journal commands using names is determined with the command: 

Journal Names {On | Off}  

The default is Journal Names On  . 
If an entity is referred to using its entity type and id, the command will be journaled with 
the entity type and id, even if the entity has been named. 

Recording APREPRO Commands 

APREPRO commands may be echoed to the journal file using the following command 

[set] Journal [Graphics|Names|Aprepro|Errors] [on|off]  

See APREPRO Journaling for more information. 

Recording Errors 

The default mode for CUBIT is to not journal any command that does not execute 
successfully. To turn this mode off and echo all commands to the journal file, regardless 
of the success status, use the following command: 

Journal Errors {On|OFF}  

If a command did not execute successfully and the journal errors status is ON, then the 
unsuccessful command will be written as a comment to the file. For example an 
unsuccessful command might look like the following in the journal file 

## create brick x 10 x 10 z 10  

Since CUBIT recognizes this as erroneous syntax, it will issue an error when the 
command is issued, but will still write the command to the journal file as a comment, 
prefixing the command with "##". 
This option may be useful when tracking or documenting program errors. 
  

Controlling Playback of Journal Files 
The following commands control the playback of Journal Files: 
Stop  




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































